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            Abstract
Sea-level rise (SLR) is predicted to elevate water depths above coral reefs and to increase coastal wave exposure as ecological degradation limits vertical reef growth, but projections lack data on interactions between local rates of reef growth and sea level rise. Here we calculate the vertical growth potential of more than 200 tropical western Atlantic and Indian Ocean reefs, and compare these against recent and projected rates of SLR under different Representative Concentration Pathway (RCP) scenarios. Although many reefs retain accretion rates close to recent SLR trends, few will have the capacity to track SLR projections under RCP4.5 scenarios without sustained ecological recovery, and under RCP8.5 scenarios most reefs are predicted to experience mean water depth increases of more than 0.5 m by 2100. Coral cover strongly predicts reef capacity to track SLR, but threshold cover levels that will be necessary to prevent submergence are well above those observed on most reefs. Urgent action is thus needed to mitigate climate, sea-level and future ecological changes in order to limit the magnitude of future reef submergence.
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                    Fig. 1: Reef carbonate budgets and accretion rates for the tropical western Atlantic and Indian Ocean.[image: ]


Fig. 2: Difference between calculated reef accretion potential (mm yr−1) relative to recent (1993–2010) and projected rates of SLR.[image: ]


Fig. 3: Total predicted increases in water depth above reefs by 2100.[image: ]


Fig. 4: Relationships between mean coral cover (%) and changes in water depth (m) above reefs by 2050.[image: ]
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Extended data figures and tables

Extended Data Fig. 1 TWA and Indian Ocean coral carbonate production and bioerosion rates.
Plots showing mean site level coral carbonate production rate (a) and bioerosion rate (b) data (kg CaCO3 m−2 yr−1) grouped by country or territory within ecoregions for TWA and Indian Ocean sites. Box plots depict the median (horizontal line), box height depicts first and third quartiles, whiskers represent the 95th percentile, and outliers outside the 95th percentile are shown as circles. Country/territory codes are as follows: (1) Florida (n = 36); (2) Puerto Rico (n = 6); (3) Grand Cayman (n = 26); (4) Belize (n = 36); (5) Mexico (n = 64); (6) St. Croix (n = 36); (7) St. Maarten (n = 11); (8) Anguilla (n = 10); (9) Barbuda (n = 20); (10) Antigua (n = 28); (11) St. Lucia and St. Vincent (n = 37); (12) Bequia (n = 12); (13) Mustique (n = 16); (14) Canouan and Tobago Cays (n = 20); (15) Union/PSV and Carriacou (n = 20); (16) Bonaire (n = 62); (17) Mozambique (n = 55); (18) Kenya (n = 29); (19) Seychelles (n = 144); (20) Maldives (n = 25); (21) Chagos (n = 111); (22) Ningaloo (n = 34). n indicates the number of transects per country or territory.


Extended Data Fig. 2 Reef accretion before and after the central Indian Ocean 2016 bleaching event.
a–d, Calculated RAPmax rates (mm yr−1) before (a, c) and after (b, d) the 2016 bleaching event in the Seychelles and the Maldives. e, Plot shows changes in RAPmax rates at ‘recovered’ (n = 96) and ‘regime-shifted’ reefs37 (n = 72 pre-bleaching, n = 48 post-bleaching) in the Seychelles, and Maldives (n = 35 pre-bleaching, n = 25 post bleaching). Box plots depict the median (horizontal line), box height depicts first and third quartiles, whiskers represent the 95th percentile, and outliers outside the 95th percentile are shown as circles.


Extended Data Table 1 Effects of biogeography, coral cover, GHG emissions scenario and range of SLR projection on the future submergence of coral reefs by 2050Full size table


Extended Data Table 2 Effect of biogeographic region on rates of SLRFull size table


Extended Data Table 3 Differences between SLR rates between biogeographic regions (mm yr−1)Full size table


Extended Data Table 4 Variability in potential accretion rateFull size table
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