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Fractal analysis of the community evenness

WANG Yong-Fan, YU Shi-Xiao", LIU Wei-Qiu  (School of Life Sciencess Zhongshan University
Guangzhou 510275, China). Acta Ecologica Sinica2003,23(6) :1031~1036.

Abstract;: Hill defined the effective species richness A =2", i. e., the theoretical (diversity-equivalent)
number of species if all species were equifrequent, where I is the Shannon’s entropy. Frontier suggested
that the effective species richness A can generally be expressed as A=S’, where S is the species richness
and J is the Pielou’s evenness. The equation A=S" takes the form of a fractal power-law relationship, in
this way .J is thus interpreted as a scale-invariant dimension of the distribution of individuals among species
in a given community. In the view of Ricotta et al. , it can be interpreted as a scale-invariant measure of
the relationship between species richness and entropy for a set of ¢ relevés. In fact, the equation A=S5"is
the form of a deterministic functional relationship, in other words, the value of .J varies with the change of
S. We believed that the fractal power-law relationship between A and S must be presented by the equation
A= kS”, where k is a constant, and D is called the fractal dimension. Based on the fractal power-law
relationship of the equation A= £S", the relationship between ‘effective species richness’ (A) and ’species
richness” (S) is discussed in this paper. With the increasement of S, the measuring values of community
evenness J are approaching gradually from two sides to the theoretical value D, the fractal dimension., i.
e. , the slope of the regression of I{ =log, A versus log, S. A method for characterizing the changing

tendency of community evenness in four cases is also proposed based on this. We describe these
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applications with the survey data from two transects with various succession series community at

Heishiding nature reserve in Guangdong Province. The community evenness on different spatial scales in

needle and broad leaves mixed forest and broad-leaved evergreen forest are measured. There is a linear

scale-invariant range in the needle and broad leaves mixed forest transect with the length of 230m. The

community evenness decreases gradually with the increasing of the transect length, and approaching to the

fractal dimension of D=0. 810. In the broad-leaved forest transect with the length of 170m, there are two

linear scale-invariant ranges: the first appears in the range 0~25m, its fractal dimension D is 0. 525, its

community evenness decreases with the increasing of the transect length; the second appears in the range

30~170m, its fractal dimension D is 0. 920, the community evenness increases with the enlargement of

transect length.
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The trend of community evenness change based on the regression line between Shannon’s entropy H and
logarithm of species richness S; Refer to the text for details
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Fig. 3 The regression line between Shannon’s entropy H and logarithm of species richness S in coniferous broad-

leaved mixed forest transect (a) and evergreen broad-leaved forest transect (b) at Heishiding Nature Reserve
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