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Assessment of the cumulative impact of island tourism development on coral reefs
Na Yin
Hainan Great Barrier Reef Marine Technology Co., Ltd

[Abstract] The rapid development of island tourism has not only driven regional economic growth, but also had
multidimensional cumulative impacts on coral reef ecosystems. This article takes typical coral reef waters around
Hainan Island as the research area, and uses a comprehensive evaluation framework combining pressure state
response (PSR) model and analytic hierarchy process (AHP) to construct a cumulative impact evaluation system
covering 18 indicators from three levels: water environmental quality, coral reef community structure, and
ecological functional integrity. A systematic evaluation was conducted on three control areas with significant
differences in tourism development intensity through remote sensing image interpretation, water quality
monitoring data analysis, and coral reef ecological investigation. The results showed that the coral coverage rate
in the high—intensity tourism development zone decreased by about 37.6% compared to the control area, the
diversity index of live coral species decreased by 28.4%, and the concentration of suspended solids and nutrient
levels in the water significantly increased. Based on the evaluation results, this article proposes targeted
management strategies such as zoning and grading control, dynamic regulation of tourist carrying capacity, and
coral reef restoration projects, providing scientific basis for the coordinated promotion of sustainable
development of island tourism and coral reef protection.
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