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Regional ecological risk assessment of in the Liaohe River Delta

wetlands
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Peking University, Beijing 100871, Chinas; 2. Institute of Applied Ecology. Chinese Academy of Sciences, Shenyang
110015, China )

Abstract : Ecological risk assessment is a new study field. Its objective is to estimate the possibility and
magnitude in which some undesired ecological events will occur by using mathematics, probability and oth-
er risk analysis techniques. Regional ecological risk assessment is one branch of ecological risk assessment,
for which both the receptors and sources of risk must be in regional scale, and the exposure and effects as-
sessment must account their uncertainty and spatial heterogeneity. In the case study of the Liaohe River
Delta wetlands. this article inguires into the theory and method of regional ecological risk assessment.

First, we select birds and their habitats as risk receptors after analyzed the landscape framework and
ecological function of the wetlands.

Second, we define the mainly risk sources in this region including flood, drought, storm tide and oil
pollution events. According to the statistic of the region., the probability and distributing of each kind of
risk sources are gained.

Third, the habitat receptor is exposed under risk sources and contacts with bird receptor. Risk
sources will affect the habitat elements and the birds will be harmed. In the exposure and hazard analysis.,
we use ecological index to denote the important degree of each habitat, use {ragile index to show their fea-
tures of anti-risk. Hazard consequences are analyzed, which formed by different risk sources. In order to
compare the risk brought by different risk source, we use AHP method to get the weigh of each kind of
risk sources.

Finally, risk assessment is the integrated phase of the research. Because of the spatial heterogeneity
of risk sources, all risk sources are overlaid in the region, which divides the region into 122 risk areas.

Within each risk area there is homogeneous for risk sources but heterogeneous for habitats. So we can get
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the ecological index and fragile index of each risk area according to the types of habitats in it, then combine
probability and weigh of risk sources to calculate risk value of each risk area.

According to the risk value of each risk area, the wetland region in Liaohe River Delta is divided into
five levels of risk zones. The result of assessment provides scientific basis for environmental risk manage-
ment of the Liaohe River Delta.
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Table 1 The probability of ecological risk sources in the Liaohe River Delta wetland
Flood Drought Storm tide Oil pollution
disaster disaster disaster accident
Total probability 46. 6 17.5 25 0. 41
(1 )Serious (Grade 1) 7.3 4.2
(2 )Heavy (Grade 2) 12.0 5.8
(3 )lLarger (Grade 3) 27.3 7.5
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Fig.1 The risk distribution of major ecological risk sources in the Liaohe River Delta
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Table 2 The ecological index of habitats in the Liaohe River Delta
. Lo Biological Natural Ecological
Species significance . . .
index (X)) diversity degree index
maext A index (V) Z) (ED
Saline seepweed beach habitat 0. 679 0.418 0.767 0. 636
Reed march habitat 1 1 1 1
Freshwater habitat 0.132 0.131 0. 602 0.179
Farmland & meadow habitat 0.271 0. 542 0.576 0. 358
Residential area habitat 0. 050 0.222 0. 450 0.124
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s Fig. 3 Map of comprehensive regional ecological risk

assessment of in the Liaohe River Delta wetlands
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