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Tab. 1 List of different satellite data used in the study
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Fig. 2 Distributions of the baseline and transects for DSAD
analysis
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Tab.2 Setting of the sea reclamation intensity grade and meaning of each grade
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Tab.3 Errors in the shoreline position extraction
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Fig. 3 Overlap of the shoreline extraction results
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Tab. 4 Changes in the shoreline length and the bay area
in Zhifu Bay
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Tab.5 Sea reclamation intensity and potential
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Fig. 4 Changes in the coastal land area in the Zhifu Bay
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Fig. 7 Results of the shoreline change envelope and the annual rate of change from 1975 to 2015
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Spatiotemporal evolution of the shoreline and evaluation of
sea reclamation during the recent 40 years in the Zhifu Bay
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Abstract: Shorelines in the Zhifu Bay, Yantai City are extracted from Landsat satellite image data for the years of
1975, 1985, 1995, 2005, and 2015. The spatiotemporal evolutions of shorelines are analyzed, and the corresponding
sea reclamation intensity and potential are evaluated and predicted for the recent 40 years. The results show that (1)
the spatial locations of shorelines are mainly advancing seaward, the length of shoreline has increased by 13.09 km,
rapid variation of the shoreline has appeared at the top of the bay, and the total area of the Zhifu Bay decreased
continuously at an average rate of 0.19 km?/a; (2) natural shoreline was originally the primary type, which now has
been almost entirely replaced by artificial shoreline, and the port and wharf shoreline increased at a rate of
0.52 km/a, which is the main cause of shoreline secaward movement; and (3) development activities were dominated
by sea reclamation for a long time, and the utilization intensity has strengthened continuously. By 2015, the area
available for sea reclamation was approximately 2.57 km?. This research predicted that the reclamation potential
would reach its limit after 15-16 years based on the current utilization rate. Both saving and intensive use of sea

area are very important.
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