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Introduction

This supplemental information considers the effect of using Sleath’s (1975) expression for
do/Ae when A > 200 mm and applies it to the three example cases considered in section 4
of the main paper for the clean-sand case.



Text S1. Using Sleath’s (1975) expression to predict do/A.
In the clean-sand case, according to Diem (1985), do/Ae can be expressed as

dy {0(51, Ae < 200 mm,
Ae  (0.778R2™T A, =200 mm,

where ap was taken to be 0.65, but here is 0.61, see eq. (8), and Rs = (Uodo/2v)". If Ae < 200
mm, then ao™'Ae can be substituted for do in egs. (1)-(4), as explained in the main paper.
However, for A > 200 mm, since the do/A ratio can change, Diem (1985) showed that an
additional step in the calculation was required. The wave-velocity amplitude must still be
in the range U; < Uo £ Um, so that Rs is in the range (Uido/2v)” < Rs < (Undo/2v)”, and
therefore from eq. (S1), for Ae > 200 mm, do/A. must be in the range 0.778(Uido/2v)*?">* <
do/Ne < 0.778(Umdo/2v)*™°. From eq. (A2), U; = (Bg)*°do®**Dsc®**, where B = 3.653(s—1)0q,
and from eq. (3), Unm = (0.03551tgd0)®>, so that the do/Ae range is
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where P; = 0.778(B/4)°%"7, p, = 0.778(0.03551/4)%%77> and the minimum and maximum
in the do/A. range correspond to the threshold of motion and wave breaking, respectively.
For a given measured A, the solution to eq. (S2) requires an iteration starting from do =
a0 "Ae = 1.64\. Substituting Ae(do/Ae)min and Ae(do/Ae)max, from eq. (S2), into egs. (7b,c) allows
the threshold of motion and wave breaking scales, L« and AL, to be expressed as
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Text S2. Applying Sleath’s (1975) expression to the example cases

For each of the three example cases considered in section 4, (do/Ae)min and (do/Ae)max are
listed in table S1, even though the A > 200 mm condition is only met in the Doucette
(2000) case. In all three example cases, do/Ae = 1.64 lies between (do/Ae)min and (do/Ae)max.
The observed and predicted do/A are in close agreement, apart from the Doucette (2000)
case, where both the do/Ae range from eq. (S2) and do/Ae = 1.64 underpredict by
approximately a factor of two. The values of Li.r and ALwr from egs. (S3a,b) and (7b,c) are
also given in table S1. Since these values for Li.r and AL are largely similar in all three
cases, this suggests that using the orbital approximation do/Ae = 1.64 for the Doucette
(2000) case is reasonable, even though A. > 200 mm.

Data Dso Ae do/Ae 8o (do/Ae)min | (do/Ae)max | Lior | Altor

mm | mm - - - - - -
Wu et al. (2018) 0.496 | 138 1.64 0.032 1.04 1.79 0.51 1.09
Doucette (2000) 0.22 250 3.16 0.045 1.07 1.94 0.53 1.18
Boyd et al. (1988) 0.11 180 1.74 0.076 1.07 1.86 0.53 1.13

Table S1. Measured Dso, Ae and do/Ae and predicted 8o from eq. (A1), (do/Ae)min and (do/Ae)max
from eq. (S2), Lior = [0.61(do/Ae)min]"*® and AlLwr = 0.61(do/Ae)max, based on egs. (S3a,b) and
(7b,c) for the three example cases.



