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Abstract

With the rapid urban expansion and economic growth, watershed ecological envi-
ronment has been sufferring great shock and damage. The ecological system appears a
trend of resources degradation, environmental degradation and disasters exacerbation.
Thus, the ecological environment of the lake basin is facing unprecedented challenges.
In order to restrain the deterioration of the regional ecological environment and im-
prove the human environment, a lot of countries in the world have done much re-
search on the ecological environment, so the environmental assessment has also been
deepened gradually. In recent years, with the change of environmental management
objectives and environmental concept, ecological risk assessment (ERA) as an impor-
tant ecological management tool is gradually springing up and becomes a hot topic in
academic research. As the frontier and the main research field of ecology, disaster sci-
ence, earth science as well as resources and environmental science, many scholars and
resecarch institutions at home and abroad do a wide range research on the theories and
methods of ecological risk in recent years. Through 20 years’ development, the eco-
logical risk assessment has been switched from the research on biological toxicology
and the effect of single chemical pollutant on environment and human health to the
effect of nature disaster, the human activities, such as the land use, urbanization
process on the ecosystem in the landscape, regional scales, et al. Risk source and re-
ceptor have been extended from a single source to multiple ones, so the evaluation
range has been enlarged from the population and ecosystem field to the watershed lev-
el. Compared with the local ecological risk, the large-scale ecological risk assessment
is still in the exploratory stage at present, the methods and evaluation system still have

many deficiencies. Caused by the limitations of information, technology, evaluation



KRR AE 25 XU PRAG B 5T

tools and the complex and diverse characteristics of watershed ecosystems, ecological
risk assessment studies are relatively weak, which have not formed a unified evalua-
tion system and evaluation framework until now.

Locating in Yangtze River, Taihu watershed is one of the most economically de-
veloped regions in China, but is also a natural disaster frequently occurrence region.
Regional development and social progress made the patterns, depth and intensity of
landuse constantly change in watershed, as a result, human-land conflict is highlighted
and the ecological environment is facing tremendous pressure, what’ s more, the eco-
system structure and function are strongly affected. The researches on ecological risks
not only play a crucial role for the strategy implementation of regional economic
growth, but also have important practical significance for maintenance of watershed
ecosystem function; strengthen the river basin ecosystem management and protection
of the ecological security. At present, study on the ecological risk of Taihu watershed
is not plentitude, which only evaluates single risk sources such as heavy metal pollu-
tion, floods, et al, and is lack of quantitative research. Therefore, choosing Taihu
watershed as a typical case region for ecological risk assessment has great practical
meaning.

Reference to the research results of ecological risk assessment in recent years, the
book firstly considers the interaction mechanism and relationship among each ecosys-
tems in watershed from the watershed ecosystem perspective, and also study the con-
tent and features of ecological risk assessment about typical lake watershed. Secondly,
base on the analysis of the risk size under the situation of many risk sources, risk fac-
tors, multi-endpoint and ecological receptors coexistence, we construct an index sys-
tem which includes the hazard indicators of risk sources, the vulnerability indicators of
habitats as well as the potential loss of risk receptors according to the three basic ele-
ments of ecological risk assessment consist of risk sources, habitat and effect. Finally,
we use several analysis technologies to evaluate the time-spacial evolution character of

Taihu Lake watershed ecological risk in 2000 and 2008, and determine the status and

LY



Abstract

trends of ecological risk development based on the assessment results. The results show
five areas.

(1) Based on the hazard degree assessment of ecological risk source model, we use
the probability analysis to assess the occurrence indensity of floods, droughts, extreme
weather, soil erosion, pollution and other natural disasters and human activities in
Taihu watershed, and finally receive the spatial distribution of comprehensive risk
sources. High-risk areas of risk source account for 11. 47% of total area, mainly con-
centrating in the northern regions of the Taihu watershed. Higher ecological risk areas
appear the “Northwest-North-Northeast-East” semi-circular distribution pattern, ac-
counting for 24. 59% , and lower risk source areas are concentrated in the Tiaoxi basin
located in northwestern of Taihu watershed, accounting for 15. 7%. In addition, dif-
ferent regions have different leading risk source types.

(2) Using integrated assessment model to analyze the temporal-spatial evolution
trends of ecological vulnerability in 2000 and 2008, the results show that the distribu-
tion of ecological vulnerability has significant territorial differentiation, appearing
that the vulnerability is lower in the middle but higher in surrounding areas. In the
past decades, ecological vulnerability of most areas increased, only a small part of the
region showed a decreasing trend: the highly vulnerable area grows evidently, increas-
ing about 10. 56% from 5868. 62 km* in 2000 extended to 9235. 27 km’ in 2008years;
micro-vulnerability areas have reduced 740. 58 km?, the proportion falling from 9. 4%
to 7. 01%. Ecological vulnerability decreased areas concentrate in the west and south-
west of the watershed, and increased areas are in the eastern and northern regions of
watershed. In addition, by calculating the contribution rate of natural factors, ecolog-
ical factors and human factors to the ecologically vulnerability of different units, the
main source of ecological fragility and its influencing factors has been drawn.

(3) Based on the ecological value of natural ecosystems and socio-economic sys-
tem, the paper quantifies the potential loss of ecological risk using relative evaluation

method. The largest potential loss areas concentrate in the northern part, the Hang-
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zhou West region, and Pinghu, Haining City, which are developed regions of Taihu
watershed. The level of comprehensive loss in most regions is tended to increase, only
a small part appear reduced tends because of the gradually reducing landscape, which
mainly distribute in Jiaxing city, Jiashan County and the north of Anji County.

(4> The ecological risk value of Taihu watershed ranges between 0.015 and
0. 253, mainly belongs to medium and low level according to the division standard of
ecological risk level. In 2000, the lower level areas were dominant, distributing in
Tiaoxi River Basin in the southern watershed and the mountainous arca of western
Zhejiang; But in 2008, the proportion of lower level areas fell to 28. 99%, the medi-
um level area became dominant, distributing in Danyang City, Jintan and other agri-
cultural irrigation areas in western lake plain as well as southeastern Hangjiahu Plain.
In 2008, areas of higher and high level of ecological risk grew, with the proportion in-
creasing from 5. 98% in 2000 to 27.01% and number of total increasing area about
1696. 13km’, which mainly concentrated in the northern of watershed, such as Chang-
zhou, Wuxi, Jiangyin City, Suzhou City, Wujiang City, Yixing City, et al. Because
of the comprehensive influence of pollution, floods, droughts, extreme weather and
other risk sources, the regional ecosystems have got a negative effect.

(5) Finally, according to the characteristic of different ecological risk level are-
as, we not only put forward differentiation risk management policy to improve ecolog-
ical environment and maintain the stable situation of ecological system. What’ s
more, we also give a brief judgment of the trend of ecological risk areas, and give the
corresponding suggestion to control the risk. The paper will provide decision-making
references and theoretical support for watershed ecological risk and environment man-
agement.

Keywords: risk source; ecological vulnerability; loss degree; ecological risk; as-

sessment; Taihu watershed
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