Appendix S1: Wave setup
Gourlay and Colleter 2005 [1] developed an analytical formulation to describe wave-driven setup 
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 at the reef crest as a function of incident wave power (proportional to ) which can be approximated as
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where 
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 is the empirical reef profile factor, 
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 is the offshore wave height, T is the wave period, 
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 is the total depth of the reef flat equal to the sum of the reef flat depth 
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and the reef flat setup 
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, 
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q

 is the cross-reef transport per width of reef, and g is the rate of gravitational acceleration.  
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 is the wave power transmission parameter defined as
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assuming that wave reflection off the reef front is negligible and 
[image: image12.wmf]r

g

 is the maximum height of waves relative to depth on the reef flat.  Gourlay and Colleter 2005 found that 
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 = 0.8 for steep-faced reefs, however, this value can be lower for reefs with more gentle forereef slopes [2].  Measurements across many reefs reported in the literature indicate that for most reef 
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 is ~1.5 m, 
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 is ~1.5 m and 
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are ~0.2 m-2 s (Table 1).  Assuming these characteristics and a wave period of ~10 s (a value that is intermediate to locally generated wind waves 5 to 8 s and oceanic swell 12 to 16 s), we can simplify Eq. 1 to
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while introducing an error of only less than ~1 cm.  Similarly, it is easy to show that 
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 can be simplified to
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while introducing less than 1% error.  In fact, for the typical reef conditions listed above, 
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 = 0.97 or ≈ 1.  Thus, given typical reef morphology and wave conditions, 
[image: image21.wmf]crest

h

can be estimated by the following with an error of just ~1 cm
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