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Fig.1 Land use map of Suzhou in 2008
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Tab. 1 Land use fractal dimensions of landscape and type levels of Suzhou in 2008

JHHbEAY BEHUER SR km?® AT A R 2 R SyHE(E D
FOWZEIR 7640 8636.12 In4=1.4355 InP+0.9413 0.9422 1.3932
i 1242 2440.26 In4=1.401 InP+1.1909 0.9445 1.4276
PR 366 205.91 In4=1.381 InP+1.3739 0.9320 1.4482
K, 1260 3248.18 1n4=1.4506 InP+0.9394 0.9339 1.3787
A 4760 2737.02 In4=1.4377 InP+0.8987 0.9429 13911
AN I 12 4.75 In4=1.3181 InP+1.9725 0.9666 1.5173
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Tab. 2 Land use fractal dimensions of landscape and type levels with changing grain sizes of Suzhou in 2008

BEHRLEZ /m SRR Bt ARHHL K3 BRI ARA T H
R 1.3932 1.4275 1.4482 1.3787 1.3911 1.5173
20 1.3708 1.3717 1.3377 1.3605 1.3886 1.5499
30 1.3913 1.4041 1.3319 1.3820 1.4068 1.5404
40 1.3983 1.4137 1.3519 1.3895 1.4108 1.5542
50 1.4072 1.4217 1.3599 1.4026 1.4191 1.5772
60 1.4072 1.4257 1.3619 1.3948 1.4218 1.5608
70 1.4117 1.4364 1.3759 1.4015 1.4213 1.5122
80 1.4183 1.451 1.37 1.4033 1.4296 1.5299
90 1.4249 1.4516 1.3741 1.4191 1.4330 1.5606
100 1.424 1.4568 1.3818 1.4158 1.4308 1.49
120 1.44 1.4726 1.4014 1.4273 1.4499 1.5421
140 1.4409 1.4834 1.3831 1.428 1.4487 1.4981
160 1.453 1.5075 1.3941 1.4331 1.461 1.5322
180 1.4663 1.505 1.4026 1.4411 1.4691 1.4565
200 1.4663 1.5173 1.4085 1.4421 1.4779 1.4871
220 1.4754 1.5178 1.4248 1.4548 1.4914 1.5047
240 1.4828 1.538 1.4342 1.4587 1.491 1.5075
260 1.4896 1.5402 1.418 1.472 1.4991 1.4937
280 1.4949 1.54 1.4236 1.4842 1.5035 1.429
300 1.5007 1.5598 1.4415 1.4748 1.5106 1.5395
320 1.5051 1.5536 1.4422 1.4806 1.5192 1.4484
340 1.5096 1.5531 1.4338 1.4896 1.5241 1.3165
360 1.5066 1.5667 1.4387 1.4779 1.5193
380 1.5157 1.5612 1.4371 1.5005 1.5261
400 1.5214 1.5661 1.4236 1.4962 1.5484
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Fig. 2 Relationships between land use fractal dimensions and grain sizes of landscape and type levels
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Tab. 3 Comparision between vector fractal dimensions based on quadratic—polynomial-model and vector data
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AR 4760 2737.02 y=-4E-07x*+0.0005x+1.3885 0.9888 1.3885 1.3911 -0.186902
AR 12 4.75 y=-1E-06x+4E-05x+1.5452 0.5564 1.5452 1.5173 1.838793
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Comparison of land—use structure fractal dimension based on
vector and raster data: A case study of Suzhou City

ZHANG Jing', PU Lijie"?, ZHU Ming', XU Yan', LI Peng'
(1. School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210023, China;
2. Key Laboratory of Land Use, Ministry of Land and Resources, Beijing 100029, China)

Abstract: Land use system is the product of natural and human activities, and typically as a complex nonlinear
dynamical system, its structure is irregular, unstable, complex and non-linear. Fractal theory, as a new technique,
has been proved to be practical for analyzing irregular and nonlinear objects. The fractal dimension, one of the
most important indices in fractal theory, is often calculated from raster data, but most land-use data are stored as
vector data. Conversion of vector data to grid images to calculate fractal dimension may result in inaccurate val-
ues. Accuracy of the calculation on raster data is closely related to the grain size of the grid images. Taking a
case study of the 1:100000 land use data of Suzhou City in 2008, this paper first analyzed the fractal characteris-
tics of the study area by calculating the fractal dimension, investigated the scale effects of land use fractal dimen-
sion by changing the grain size of raster data, and then established a quantitative relationship between fractal di-
mension and the grain size, and lastly used the math model to calculate fractal dimensions from vector data
based on the raster data. The results showed that land use structure of Suzhou City followed the general rules of
fractal theory, which proved that this method was suitable for the analysis of the characteristics of land use sys-
tem in such a rapidly urbanizing area. Furthermore, the overall land use degree of Suzhou City was high; human
activities have different effects on the different land types. For example, under the influence of human activities
the structures of arable land and construction land were relatively simple, but unused land and forest-grassland
are quite complex. The morphology of water was less complex than other land use types, indicating that water
was more affected by human activities such as water conservation facilities and irrigation ditches. The effect of
the grain size on the fractal dimension in this area showed that the fractal dimension increased with expanding
grain size, and the result of statistical analysis suggested that the relationship between fractal dimension and the
grain size fit with the quadratic-polynomial-model which provided a bridge between the vector data and raster
date for the calculation of the fractal dimension. If the vector data were viewed as raster data of 0 m grain size,
vector fractal dimension can be calculated from raster data according to the quadratic-polynomial-model. The
difference between the calculated results and the fractal dimension values directly using the vector data was min-
imal. Thus, fractal dimension of vector land use data (the grain size is 0 mx0 m) could be deduced by this rela-
tionship within the margin of error.

Key words: fractal dimension; grain size; data type; land use; Suzhou City



