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Fig. 1 The highway transportation networks of Guangdong province (2004 )
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Fig. 2 The log-log plots of fractals for highway transportation networks in Guangdong province

(a, linear fitting of radial dimension; b, linear fitting of ramification dimension. )
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Fig. 3 The log-log plots of fractals for highway transportation networks of four sub-areas in Guangdong province

(a, linear fitting of radial dimension; b, linear fitting of ramification dimension. )
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Fractal theory based study on highway transportation
networksin Guangdong Province

FENG Yongjiu, LIU Miaolong, TONG Xiaohua
( Department of Surveying and Geo-informatics, Tongji University, Shanghai 200092, China)

Abstract: In the early 1990s Frankhouser has discovered the power-law relationship between the length L(r) of
railway networks and the radius (r) of an area, and calculated the radial dimension value when he investigated
the sub-railway in Stuttgart. Because of the scale-invariance in a statistical sense, fractal theory is a suited method
for the distribution of highway transportation networks. Based on GIS technology, radial dimensions (D, ) , ramifi-
cation dimensions (D,) and correlation coefficient (R”) of the distribution of highway transportation networks are
measured and calculated in the 21 municipalities of Guangdong province. According to the spatial pattern of high-
way transportation networks and the development characters of infrastructure, the province is zoned to four sub-are-
as (Pearl River Delta Area, East Coast Area, West Coast Area and Northern Guangdong Area) for analyzing the
fractal characteristics of highway transportation networks. Pearl River Delta Area is the region with the biggest den-
sity, most complex structure, best connectivity and most mature function of transportation networks in the whole
province. The fractal dimensions of highway transportation networks decay with distance from Pearl River Delta Ar-
ea to the fringe areas, while the decaying degree is lower in Coast Area and higher in North Guangdong Area. The
fractal dimension value approximate 1.7 is likely a suitable indicator for the perfectness of transportation networks
morphology, structure and function. The fractal dimension of Dongguan (1. 6287) is greatly approaching the indi-
cator; therefore, it can be determined that the transportation network is rather mature in this municipality. The re-
sults obtained show clearly, the combination of radial dimensions and ramification dimensions enables the compre-
hensive analysis of spatial pattern characteristics of density, structure, connectivity and function of transportation

networks.

Key words: fractal theory; highway transportation network; radial dimension; ramification dimension; Guang-

dong province



