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Abstract ; Assessing the fragility of ecosystem has an important role in sustainable ecosystem management. Based on a critical
review of current research, we developed an indictor system for assessing the fragility of natural ecosystems, which includes
NPP, spectes biodiversity, community coverage, annual growth of dominant species, surface aridity, and density of soil
carbon. These variables affect the structure, function, and habitats of ecosystems. The proposed indicator system classifies the
fragility of natural ecosystem into four levels, 1.e., slight, medium, severe and collapse.

Defining the ecological baseline of an ecosystem is a precondition for establishing assessment standard. Here, two
approaches were employed to build ecological baselines. One is the fundamental niche of dominant species obtained from their
ecological ranges and the other is the average value of the structural or functional indices of the ecosystem in its distribution
region.

As a case study, we developed the specific assessing indicators for temperate deciduous broad-leaved forests according to
the defined ecological baseline and general grading standard of assessment system. By using intelligent solver of artificial neural
network (ANN), a Multi-layer Perceptron (MLP) which is a supervised learning ANN, was developed to assess the fragility
of ecosystem in the case study area. The topological structure of MLP is 6 X 6X 1, namely six neurons in the input layer, six
neurons in the hidden layer, and one neuron in the output layer. The input variables of MLP are above-mentioned six
indicators, and the output variable is the fragility index of the ecosystem. In order to train and test the MLP model, the
training data of the six indicators were linearly interpolated.

Based on the ANN assessing results, during 1961-2000, the fragile index of the temperate deciduous broad-leaved forest
ranged from 0. 64 to 1. 80, which indicated slight to medium fragility. The fragility index showed slight increase with a 0. 003/
40a tendency rate. The tendency rates of fragility index, however, were all negative and exhibited decreasing but fluctuating

trends during the first 30 years of the whole assessing period and then increased during last decade.
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Artificial neural network, originally inspired by their biological namesakes, are composed of many simple

intercommunicating elements, or neurons, working in parallel to solve a complex problem. In this study, we tested the

feasibility of ANN in assessing the ecosystem fragility. The results indicated that ANN can be an alternative assessment

approach, and it shows advantage of fault tolerance, robustness in modeling process.

Like other approaches, ANN-based methods also face some difficulties due to lack of data for choosing indicators. Further

improvements should include developing appropriate ecological baseline and grading standard for each indictor, and considering

other factors such as topography in assessing ecosystem.
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Table 1 indices for assessing the fragility of natural ecosystem
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Table 3 The fragility of temperate deciduous broad-leaved forest ecosystems from 1961~ 2000
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Table 4 Statistic analysis on assessment results of the fragility
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