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Lognormal distribution and power law behavior on self-similar tree branching
structure
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Simple relationships often characterize complex systems. Lognormal distributions
are widely recognized in many fields, including biology, physics, social science, and economics. Despite
the fact that a mathematical model of lognormality has long been accepted (* the law of proportionate
effect” proposed by Robert Gibrat in 1930), there has been no empirical evidence for this mechanism in
biological systems. Our results showed empirically that the sizes of terminal twigs were lognormally
distributed on elm tree branches, and that the lognormality was caused by the law of proportionate
effects on a self-similar (fractal) branching structure.
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