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Fig.1 Satellite image and coastline extraction results of Xiamen Island from 1976 to 2018
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Table 1 Fractal dimension of fractal images
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Table 2 Fractal dimension of coastline of the Xiamen Island from 1976 to 2018
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Fractal Characteristics Evolution of Coastline of the Xiamen Island

LIN Song', YU Xiao-jian®®, ZHUANG Xiao-bing', LI Yan-long', ZHANG Yu', ZHAO Zhi-qing®
(1. College of Ocean and Earth Sciences, Xiamen University, Xiamen 361005, China;
2. School of Biological Science and Biotechnology s Minnan Normal University, Zhangzhou 363000, China;
3. School of Architecture , Harbin Institute of Technology, Key Laboratory of Cold Region Urban and Rural Human
Settlement Environment Science and Technology , Ministry of Industry and Information Technology ,Harbin 150001 China;

4. School of Architecture and civil engineering » Xiamen University , Xiamen 361005, China)

Abstract: The spatial evolution characteristics of coastal cities are of great significance to spatial planning.
This study combined the Modified Normalized Difference Water Index (MNDWI) and the Canny operator
to extract the coastlines of the Xiamen Island from 9 landscapes of LLandsat remote sensing images between
1976 and 2018. Then we developed a program to calculate box-counting dimension. The results show that
the coastlines of Xiamen Island have fractal characteristics. During the study period, the box-counting
dimension varies from 1.098 9 to 1.118 1, which has experienced the stages of evolution: decreasing,
increasing, decreasing, and then keeping steady. Further analysis shows that the evolution of coastline
box-dimension is closely related to the ocean engineering during different periods. The implementation of
land reclamation project leads to the decreasing of box-dimension, while the construction of ports and
wharfs increases box dimension. This study might provide valuable information for resource exploration,
ecological protection, and urban planning in coastal cities.
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