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Abstract: The spatial pattern of land use is one of the most profound human-induced alterations to the Earth’s surface. Its
change can lead to severe problems in urban ecological environments, such as heavy traffic, the heat island effect, and the
spread of epidemics. An accurate examination of urban land use characteristics is helpful both in understanding
quantitatively and comprehensively urban land use spatial patterns, and in discovering the potential rules of urban land use
change. Because of its advantages in describing randomness and self-similarity, the fractal dimension has been used widely
to analyze spatial patterns, and great achievements have been made in recent decades. However, the scale domain is largely
ignored when the value of the fractal dimension is used to explain spatial patterns. To some extent, this leads inevitably to
analysis uncertainty, because the spatial self-similarity characteristics of land use exist within a specific scale range rather
than across a geographic scale range. Hence, the identification of the scale domain related to the fractal dimension is more

important than the computation itself.
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In addressing this problem, this paper presents a model for scale domain recognition, based on a genetic algorithm, to
provide a meaningful range of fractal features existing in nature. Its objective function is to minimize the average from the
sum of squared residuals that is derived from the result of the fitting of a scale-free region using discrete points. It can
improve the computation accuracy of the fractal dimension significantly. Because of its abundant water resources, this study
took the scale domain of the water fractal feature in Wuchang district as an example. A cloud-free image obtained by the
Quickbird satellite, was classified and used to extract land use information by using a combination of the decision tree
method and supervised classification. A general framework and three genetic operators for the scale domain recognition of the
land use spatial fractal feature were designed to identify the scale domain of the radius of the fractal dimension for water. To
validate our model, its results were compared with three other methods used commonly for scale domain recognition; the
artificial judgment method, the correlation coefficient method, and the strengthening coefficient method.

The results indicate that different scale-less bands are derived by the four methods of scale domain identification. The
scale-less band of the correlation coefficient method is significantly wider than that obtained by using the other three models.
This results in a relatively small determination coefficient, indicating low accuracy. The genetic algorithm has the narrowest
scale-less band and the best degree of statistical fitness of the four methods. Based on standard deviation, the four models
can be ranked in the following descending order: the artificial judgment method (0.22) , the correlation coefficient method
(0.16) , the strengthening coefficient method (0.13), and the genetic algorithm (0.08). Accordingly, the radius of the
fractal dimension of water changes with the different scale-less bands derived from these four methods. The radius dimension
derived from the genetic algorithm is 1.285, which suggests that the trend of the spatial distribution characteristics becomes
gradually weaker moving from the center to the surroundings. This agrees with the spatial distribution of water information
derived from the satellite image of Wuchang district. It reveals that it is critically important and imperative to promote the
genetic algorithm for accurate identification of the scale domain of the fractal dimension. These findings are helpful for urban
management departments in determining land use change, but also they provide a scientific reference for urban land use

planning to ensure that land resources are used effectively.

Key Words: land use; spatial structure; fractal feature; scale domain; genetic algorithm
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Table 1 The corresponding water areas r within different radiuses
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Table 2 The results of scale domain recognition for fractal feature
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Fig.4 The fitting results of scale-free region based on four methods
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