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Reduced carbon emissions and fishing pressure are
both necessary for equatorial coral reefs
to keep up with rising seas

Table A1. Estimates of modern contributions of gross and net vertical reef growth and erosion
rates averaged over the spatial distribution of the four coral species, Acropora digitifera, A.
hyacinthus, Porites lobata, and P. rus, in the Indo-Pacific from the years 2005–2015.
Scenario
RCP 4.5 Wm-2
RCP 6.0 Wm-2
RCP 8.5 Wm-2

Gross vertical reef
growth (mm.yr-1)

Erosion rates
(mm.yr-1)

7.54 + 0.19
7.43 + 0.32
7.52 + 0.05

10.43 + <0.01
10.43 + <0.01
10.43 + <0.01

Net vertical reef growth
relative to sea-level rise
(mm.yr-1)
-4.82 + 0.26
-4.29 + 0.30
-4.05 + 0.18

Table A2. Estimates of contributions of gross and net vertical reef growth and erosion rates
averaged over the spatial distribution of the four coral species, Acropora digitifera, A. hyacinthus,
Porites lobata, and P. rus, in the Indo-Pacific for the years 2084–2094.
Scenario

RCP 4.5 Wm-2
RCP 6.0 Wm-2
RCP 8.5 Wm-2

Gross vertical reef
growth (mm.yr-1)

Erosion rates
(mm.yr-1)

6.39 + 0.16
6.16 + 0.07
6.03 + 0.03

10.74 + 0.01
10.76 + 0.01
10.83 + 0.01
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Net vertical reef
growth relative to
sea-level rise
(mm.yr-1)
-11.55 + 0.41
-15.12 + 0.26
-26.59 + 0.77

a

b

c

Figure A1. Cumulative species distribution models for climate scenarios a) RCP 4.5 Wm-2, b)
RCP 6.0 Wm-2, and c) RCP 8.5 Wm-2 in the year 2100. Each figure shows the percentage change
in species occupancy for 25 model runs of the four Indo-Pacific coral species, Acropora digitifera,
A. hyacinthus, Porites lobata, and P. rus. Where RCP is the representative concentration pathway.
See Figure S11 for each of the four individual coral species distribution changes.
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Figure A2. Estimated cumulative reef erosion (kg CaCO3 m2) of all physical, chemical, and
biological components by the year 2094, summed by 9.2 km cells latitudinally.
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Figure A3. Geographic map of the rate of monthly SST anomalies from 2010-2018 compared
with a 1971-2000 monthly climatology (oC yr-1). Where SST is sea surface temperature.
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Figure A4. Rate of monthly SST anomalies from 2010-2018 compared to a 1971-2000 monthly
climatology (oC yr-1) averaged over a 2o latitudinal swath in black compared to the estimated
change in rate of carbonate production between 2005 and 2094 (mm r-1) in red. Three climate
scenarios are shown here for the carbonate production with a) being RCP 4.5 Wm-2, b) RCP 6.0
Wm-2, and c) RCP 8.5 Wm-2. Where SST is sea surface temperature and RCP is the
representative concentration pathway.
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Figure A5. Estimated latitudinal sum of cyclone erosion by the year 2094 (kg CaCO3 m2) using
9.2 km cells.
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Figure A6. A 99% reduction in fishing pressure reveals where worldwide coral reefs can keep
up with sea-level rise under climate scenarios a) RCP 4.5 Wm-2, b) RCP 6.0 Wm-2, and c) RCP
8.5 Wm-2. The climate scenarios reflect a respective increase in 4.6%, 21.0%, and 27.3% of coral
reefs being able to keep up with sea-level rise by 2094 (Table 1). Where RCP is representative
concentration pathway.
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Figure A7. Estimated erosion (kg CaCO3 m2) in the Indo-Pacific by the year 2094, summed by
9.2 km latitude, without the coral reef area mask.
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Figure A8. Zoomed in figures of marginal coral reefs height relative to sea-level predicted for
the year 2100, the top row (a-c) showing the Seychelles, the middle row (d-f) showing French
Polynesia, and the bottom row (g-i) showing northeastern Australia and the Great Barrier Reef.
The three columns are different climate scenarios starting with RCP 4.5 Wm-2 at the left, then
RCP 6.0 Wm-2 in the middle, and RCP 8.5 Wm-2 at the right where RCP is representative
concentration pathway by the year 2094.
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Figure A9. Calcification was assumed to follow optimal performance curves, or niche space,
taking the form of Gaussian distributions, dependent on sea surface temperature (SST) and
irradiance. For the four Indo-Pacific corals Acropora digitifera, A. hyacinthus, Porites lobata, and
P. rus, the optimal niche space is graphed in respect to SST, and Photosynthetically Available
Radiation (PAR).
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Figure A10. Stochastic increase in worldwide cyclone (i.e., hurricane and typhoon) intensity
over time, since 2005.
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Figure A11. Species distribution models graphing change in habitat occupancy from 2005 to
2094 by percentage of model runs for each of four Indo-Pacific coral species, a) Acropora
digitifera, b) A. hyacinthus, c) Porites lobata, and d) P. rus under Representative Concentration
Pathways (RCPs) 4.5, 6.0, and 8.5 Wm-2.
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