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A scientific tipping point has been identified at 5.3 millimeters of relative annual sea-

level rise, beyond which warm-water coral reefs in key   tourism destinations like

Bali, Fiji, and the Maldives are projected to drown, triggering severe beach erosion

and threatening coastal resort infrastructure.
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Rising Oceans Threaten Global Island Tourism as
Coral Reefs Drown

A Nanyang Technological University study reveals a critical 5.3mm annual sea-level rise
tipping point that threatens to submerge coral reefs in Bali, Fiji, and the Maldives.
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The Local Trend Revealed: Structural Coral Reef
Drowning

For decades, climate threats to tropical island destinations were viewed primarily through

the lens of episodic marine heatwaves and coral bleaching. However, an insidious structural

crisis is unfolding beneath the ocean surface: the physical submergence and drowning of

shallow warm-water coral reef systems. Coral reefs are not static geological formations;

they are dynamic, living biogenic structures constructed through the continuous

calcification of hard corals and crustose coralline algae.

When relative sea-level rise accelerates beyond the maximum vertical growth (accretion)

rate of a reef, the physical surface of the reef sits in progressively deeper water. This depth

shift initiates light starvation. Because water absorbs and scatters sunlight, deeper water

cuts off the light intensity required for photosynthesis by symbiotic algae. As growth rates

drop, the reef fails to keep pace, creating a compounding feedback loop that leads to

structural drowning. Without the shallow reef crest acting as a wave barrier, high-energy

swells pass over the submerged reefs, striking low-lying island coastlines directly.
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Why 5.3mm Annual Sea-Level Rise Matters for
Tourism

A study conducted by scientists at Nanyang Technological University (NTU) Singapore,

published in Nature Communications, has quantified the exact threshold at which tropical

coral reefs fail to keep pace with rising seas. By analyzing 288 ancient reef core samples

across 92 distinct geographic sites in the Indo-Pacific, the team reconstructed vertical

reef growth. The data revealed that when relative sea-level rise exceeds 5.3 millimeters

per year, the probability of a coral reef maintaining vertical growth drops below 10 per

cent.
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This tipping point is critical for the future of global marine tourism. According to global

satellite altimetry records verified by NASA, global mean sea-level rise reached

approximately 4.5 millimeters per year by 2023, pushed by thermal expansion and

melting ice sheets. Under high greenhouse gas emission scenarios (SSP3-7.0 and SSP5-8.5),

models project that global mean sea-level rise will surpass the 5.3 millimeters per

year threshold by the 2060s—less than 35 years away. Furthermore, the NTU study

determined that under high-emissions trajectories, 76 per cent of all coral reefs across

the Indo-Pacific region are at direct risk of drowning by 2100.


