








Fig. 3: Conditions during the deployments. Left/right panels show the conditions at Ipan during
deployment N (August to November 2009/ the Man-Yi deployment G (June to July 2007) at Ipan. Top
panels a and e show the sea level at the most offshore instrument location. Sub-panels b and f, ¢ and g
and d and h show the significant wave height, the peak period and the wave incident angle from the
most offshore sensor (black line), and from the CDIP operated offshore buoy (thick grey line). The two
vertical dotted lines show the time when the times series of Fig. 4 and the power spectral density of
Fig. 5 were collected.
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Fig. 4: 15-minute time series of sea surface elevation at sensor new§ (subplot a and e), new6 (subplot b
and f), new4 (subplot ¢ and g) and 1 (subplot d and h) during a small wave event (left: 22 June 2007
14:00:00) and at the peak of tropical storm Man-Yi (vight: 09 July 2007 04:23:00). Wave statistics
corresponding to these two events are indicated by the vertical dotted line on Fig. 3.
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Fig. 5: Examples of power spectral density of sea surface elevation at sensor new8 (subplot a and e),
new6 (subplot b and f), new4 (subplot ¢ and g) and 1 (subplot d and h) during a small wave event (lefi:
22 June 2007 14:00:00) and the peak of Man-Yi (right: 09 July 2007 04:23:00). Wave statistics
corresponding to these two events are indicated by the vertical dotted line on Fig. 3. Spectral
properties were estimated based on Fourier transforms of two hour detrended and detided pressure
data segments and band averaged using a Parzen spectral window, yielding approximately 44 degrees
of freedom and a bandwidth of 0.0016 Hz. The shaded areas show the 95% confidence intervals.
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Fig. 6: Time series of the 15-minute average water depth (a and d), sea and swell (SS) significant
wave height (b and e) and low frequency (LF=1G+fIG) significant wave height ( ¢ and f) at the
nearshore (sensor 1) for deployment N (left) and G (right).
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Fig. 7: Ratio of outgoing to incoming energy flux R’, as a function of frequency at the reef face (sensor
new?, a) and on the reef flat (sensor news, b). Grey shading represents the standard deviation around
the mean value for the G deployment (June-July 2007). Dash line is theoretical solutions for a smooth
step following equations 76 and 79 of (Kajiura 1961) (with h;=0.5 h,=30, n=2r/I=2 7 /40).
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Fig. 8: Examples of net cross-shore energy flux profile across the reef in the sea and swell band for low
tide (dash line) and high tide (solid line) at the peak of Man-Yi (thick line) and during the 20 October

2010 wave event (thin line). The shaded areas shows the maximum estimated error from using equation
(4 ) rather than ( 2 ), for the low tide (light grey) and high tide (dark grey) .
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Fig. 9: Average rate of dissipation per unit area on the reef face (a, between sensors new8 and new?7),
over the reef crest (b, between sensors new?7 and new3) and on the reef flat (c, between sensors
newd/mew3 (for deployment G/N) and 1) plotted against the best matching parametrization of
dissipation. Friction parametrization given by equation (9 ) for a and ¢ and breaking parametrization
of equation (7 ) for b. Deployment N is shown by the grey + and deployment G is shown with the black

+.
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Fig. 10: Comparison of wave setup 11_1 (a) and significant wave height Hs; (b) at the nearshore sensor
(sensor 1) from model (equations (11 ) to ( 14)) and data for deployments N (grey crosses) and G

(black crosses) (see parameters and inputs in Table 1). Time series of setup 1, (c) and significant wave
height Hs; (d) at the peak of tropical storm Man-Yi from model (grey line) and data (black line).
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Fig. 11: Comparison of cross-shore profile of significant wave height during a moderate wave event of
deployment N (a) and the large wave event at the peak of the storm of deployment G (b) from observed
data (stars) and model output (solid line) computed from equations (11 ) to ( 14 ) for Ipan with N and
G input variables (see Table 1- N and G).
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Fig. 12: Model output showing the effect of an independent linear increase in incident wave height,
incident wave period and tidal level on near shore sea and swell significant wave height Hy; and setup

n, . Parameters used to solved equations ( 11 ) to ( 14 ) are detailed in Table I-indep. increase. (a) to
(c) input parameters: incident wave height Hss, incident period Tsand tidal level d. (d) to (f) output
parameters: sea and swell significant wave height Hs; (d), and setup 1; , (e), at the most inshore
location (sensor 1).
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Fig. 13: Effect of co-varying incident wave height and water depth on significant wave height near the
shore (Hs;) from model output computed from equations ( 11 ) to ( 14 ) using parameters and input
variables summarized in Table 1 (co-varying). a the significant wave height at the most inshore sensor
Hs; as a function of tidal level d and setup 1) on the reef at sensor 1. b Hs;as a function of total depth

on the reef h; and incident significant wave height Hss. Black lines are line of equal water depth on the

reef.
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Fig. 14: a Cross-shore bathymetry assumed for the Saipan model runs with location of pressure

sensors. Comparison of time series of significant wave height Hy (b) and total depth h (c) at the sensor
on the reef flat from data collected at Saipan (black line) and model output (grey line) computed from
equations (11 ) to ( 14 ) for Saipan (parameters and input summarized in Table 1- Saipan).



