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whether one country was in the state of ecological deficit or in the state of ecological remainder. The average ecological
footprint threshold of the world was 1. 74hm?® per person, the norm ecological footprint was 2. 0 hm? per person, the actual
average ecological footprint was 2. 4 hm? per person, the ecological deficit was over 0. 4 hm? per person. These results indicated
the global ecological environment has been in the state of crisis, thus had important significance to be warned early.

However, the traditional method had also some shortcomings, for example: (1) it mainly reflected the natural ecosystem
capacity, but did not reflect the social and economical feedback capacity (such as the effect of human resources, material,
capital and management), especially the great contribution of the modern science and technology to increase the complex
ecosystem biocapacity; (2) it summed the area of each land use which had been transformed with the yield factor and
equivalence factor, but the final area index can’t indicate the complicated relationship between the factors of the ecosystem;
(3) the original method was not able to show the dynamic changes; (4) the four newly developed methods were based on the
time series, but were also not able to show the relationship between the factors of the ecosystem.

Owing to the withdraws of the traditional ecological footprint method above, we developed a new method which divided
the complex ecosystem into factors to analyze how each factor changed according to time and analyze the dynamic relationship
between the factors. We integrated the social and economical impact, natural eco-environmental biocapacity and scientific and
technological feedback capacity together to do the research more comprehensively, and developed the principle, method and the
case study of the complex ecosystem dynamic ecological footprint (ecological historical record) in 2002.

Because the social and economic impact on natural ecosystem, natural eco-environmental biocapacity, and scientific and
technological feedback capacity changed with time, it was necessary to carry out the correlation analysis between them.

First we analyzed how the single factor of the complex ecosystem changed with time and how double factors changed with
time. Base on this, we established the dynamic relationship among the social and economical impact, natural eco-environmental
biocapacity and scientific and technological feedback capacity.

The basic principle of the dynamic relationship was that the average ecological requirement per person (I/P)should less
than or equal to the complex ecosystem biocapacity (I’/P). The average ecological requirement per person reflected the social
and economical impact on natural ecosystem, the complex ecosystem biocapacity equaled to the ecologiéal space (unit: km?) per
person (E/P)multiplied by product yield per km® (I’/E). Let the E/P be the transverse axis and I’/E the vertical axis, the
points in the figure was I/P; the series of I/P theoretical isoline constituted the norm complex ecosystem biocapacity or series
of standard curves of complex ecosystem biocapacity.

The functions of relationship figure above included: (1) based on the theoretical research and analysis, the norm complex
ecosystem biocapacity or series of standard curves of complex ecosystem biocapacity could be obtained; (2) based on the
analysis of the historical statistical data, the dynamic change curve of each ecological factor related to complex ecosystem could
be drawn; (3) one could carry out the static and dynamic assessment on the social and economical impact, the norm complex
ecosystem biocapacity or series of standard curv.es of complex ecosystem biocapacity; (4) one could carry out the assessment on
how the scientific and technological feedback capacity increase the complex ecosystem biocapacity; (5) one could analyze the
reason why there appeared some changes in the complex ecosystem biocapacity and do some research on how to increase the
scientific and technological feedback capacity.

Key words :complex ecosystem; ecological footprint; ecological historical records
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