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NVS): https://nvs.nanoos.org/BeachMapping.
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Supplementary

Figure S1: Time series of (a) measured tide level (NOAA tide gauge ID 9439040 [datum is MSL] [1]), (b) peak
wave period, and (c) significant wave height (both obtained from the CAWCR/CSIRO wave hindcast product [2])
at Astoria, Oregon, during 1999-2019. The white dots correspond to the time of the image acquisition on a site
(transect) along the Long Beach subcell, Washington.

S n R2 RMSE (m) bias (m)
10 1 0.52 22.76 7.69
15 1 0.51 21.58 7.16
10 2 0.41 31.21 5.99
15 2 0.42 29.45 7.25

Table S1: R2, RMSE, and bias validation scores obtained for the tide-correction of the SDW time series (correction
table 4 in Table 1) for different pairs of hampel function input parameters, S and n. The methodology used for
obtaining these scores is described in Section 3.
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Figure S2: Temporal evolution of the average across all transects number of images used per each Landsat satellite
mission.
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Figure S3: Examples (in Long Beach sub-cell, Washington) of good cases of (a) Landsat 7 and (b) Landsat 8
images. The left-side, middle, and right-side panels respectively represent the RGB, pixel-classified, and MNDWI-
classified images. Figure obtained using CoastSat (Vos et al., 2019 [3])
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Figure S4: Examples (in Long Beach sub-cell, Washington) of misdetection of the waterline in different cases.
Panel (a) shows a misdetection during a low tide, where the detected waterline is confounded with the wet/dry
sand interface, and patches of shoreline are detected on the wet sand. Panel (b) depicts a misdetection during a
low tide, where the detected waterline is roughly close to the wet/dry sand interface. Panel (c) demonstrates a
misdetection during a high-energy wave event, where the classification of the sand pixels failed, and the detected
waterline stands between the wet/dry sand interface and the waterline. Lastly, panel (d) represents a misdetection
due to the presence of unmasked clouds.Figure obtained using CoastSat (Vos et al., 2019 [3])
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Figure S5: Direct comparison of in-situ beach slopes obtained between MSL and MHW elevations over the 42
validations sites versus (a) the raw (uncalibrated) CoastSat-derived beach slopes and (b) the calibrated CoastSat-
derived beach slopes. Uncalibrated slopes are obtained using the CoastSat-Slopes tool (Vos et al., 2019 [3])

Figure S6: Four examples of time series of cross-shore shoreline position extracted via CoastSat (Vos et al., 2019
[3]). The blue and orange lines show the raw and the outlier-corrected SDS time series [4], respectively (both after
the tide and wave corrections have been applied)
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Figure S7: Elevation profiles measured every „3 months during 1999-2020 for a site (profile 020) in the Long Beach
subcell, Washington (shown in Fig. 1a). The older profiles are shown in dark blue shades, and the more recent ones
are in yellow. The dashed black line shows the MHW level, i.e., the 2.1 m elevation (NAVD88). Data obtained as
part of the measurement program initiated by Ruggiero et al. (2005) [5], these data are made publicly available by
the Washington State Department of Ecology [6].

Figure S8: Direct comparison of the shoreline change trends (1999-2018) over the 42 validation sites from the
satellite-derived and in-situ shoreline positions for (a) raw SDS data, (b) outlier-corrected SDS data, and (c)
outlier- and tide-corrected SDS data.
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Figure S9: Similar to Fig. 4, but the corrections are made using the time-averaged (static) beach slopes computed
from the beach profiles for each transect (from elevations between MSL and MHW).

Figure S10: Similar to Fig. 4, but the corrections are made using the time-dependent (dynamic) beach slopes
computed from the beach profiles for each transect (from elevations between MSL and MHW).
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