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Using a threshold of D during cross-assignment seems to be a feasible method for removing the
outliers during the comparison of partitions from two spectra. However, the number of outliers is
so large that the computed error metrics are sensitive to the selection of the threshold.
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However, curves in the above Fig themselves can illustrate how error metrics change with the
selection of cross-assignment threshold D, which are helpful for applications such as data
assimilation. Therefore, they can also serve as a tool to demonstrate the comparison between the
partitions from two sets of wave spectra. We recommend using them in the comparison of PIWPs
between cross-assigned partitions from different sources of wave spectra.

The distributions of PPWP and PPWD errors of outliers seem to be uniform. Meanwhile, it is
well known that the measurement error usually follows a normal distribution. Therefore, an
assumption can be made that the errors in Fig. 2a, b are the superposition of a normal distribution

and a uniform distribution.
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Base on this assumption, the maximum likelihood method can be used to derive that the RMSEs
of PPWP and PPWD are ~0.5 s and ~10° , respectively, which is an acceptable accuracy to
evaluate the SWIM data.

Using the above three methods, the wave spectra from SWIM can be validated against buoy data.
A spatial-temporal window of 50 km 30 min were selected when collocating buoy and SWIM
spectra. The SWIM spectra from 10° beam is validated due to their better quality.

Comparison of wave partitions

The spectral distance is computed for each pair of partitions for two collocated wave spectra, and,
and the pair of partitions (from different spectra) with the shortest spectral distance were cross-
assigned. Two buoys, 51001 and 51101, located only ~13 km away from each other during May
2019 to April 2020, were used to demonstrate this process.
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Not all partitions from the two spectra can be rightly cross-assigned due to the noise of the spectra.
Such conditions of wrong cross-assignment occur frequently because missing or spurious partitions
are common in both observed and modelled wave spectra. This will induce many outliers in the
comparison of the cross-assigned partitions.
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One way to solve this problem is only to compare the partitions with the shortest spectral distances.
The agreement between the two buoys can be very good if we only consider one partition from one
spectrum (Fig.2 d-f). But this method underestimates the error.
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Fig.6 Number of cross-assigned data pairs (black), bias (green), RMSE (red), and CC (blue) of (a)
PSWH, (b) PPWP, and (c) PPWD between collocated spectra from SWIM 10° beam and NDBC
buoy as a function of spectral distance threshold for cross-assignment. The size of the spatial window
of collocation is 200 km for this figure.

Fig.7 PDFs of (a) PPWP and (b)
PPWD difference between
partitions from SWIM 10° beam
and from NDBC buoys over the
study period. The red lines are
empirical PDFs and the blue lines
are best-fitted PDFs assuming that
the errors are normally distributed
ety and the outliers are uniformly
= 5 5 distributed. The y-axis is in log-
PPWD difference (deg) scale.
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