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Supplementary Materials (SM)

SM1: a) Input parameter features ind SwanOne, b) The bathymetry profile and respective location of the wave sensors.
Example from transect 2.

a) Input parameters

b) Bathymetry profile and output locations at Transect 2
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SM2: Iterative increase of 2D model accuracy, list of applies grid refinement and model adaptions to the boundary

conditions.

Iteration  Grid Resolution Extend Adjusting
1 Regular 8 km 200km from coast New grid
2 Regular 8 km 200km from coast Adjusting grid
3 Regular 8 km 200km from coast Adjusting grid, improve near-shore bathymetry interpolation
4 Regular 8 km 200km from coast Adjusting grid, improve near-shore bathymetry interpolation
5 Regular 3km 200km from coast Finer resolution
6 Regular 3 km 200km from coast Adjusting grid, improve near-shore bathymetry interpolation
7 Regular 3 km 200km from coast Adjusting grid, improve near-shore bathymetry interpolation
8 Regular 3km 200km from coast Improve near-shore bathymetry interpolation
9 Regular 3km 200km from coast Adjust bottom roughness
10 Regular 3 km 200km from coast Adjust bottom roughness
11 Curvilinear 0.8 km -3 km 120km from coast New grid
12 Curvilinear 0.8 km -3 km 120km from coast Adjusting grid, improve near-shore bathymetry interpolation
13 Curvilinear 0.8 km —3 km 120km from coast Adjusting grid, improve near-shore bathymetry interpolation
14 Curvilinear 0.2 km -2 km 120km from coast New grid, finer resolution
15 Curvilinear 0.2 km -2 km 120km from coast Adjusting grid, improve near-shore bathymetry interpolation
16 Regular 17 km 500-600km from coast New grid, test swell wave
17 Regular 17 km 500-600km from coast Adjusting grid
18 Regular 17 km 500-600km from coast Adjusting grid
19 Curvilinear 0.2 km -2 km 120km from coast Apply the wave boundary from ERA5
20 Curvilinear 0.2 km -2 km 120km from coast Bottom roughness, wave breaking coefficient
21 Curvilinear 0.2 km -2 km 120km from coast Bottom roughness, wave breaking coefficient



SM3: Iterative increase of 2D model accuracy, application of coarse rectangular grid
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SM4: Iterative increase of 2D model accuracy, application of fine rectangular grid

102°0'E  103°30'E 104%E  104°20E 105°0E  106°30E "O0G0'E 106°30'E  1070E
T T T T T T T

20N

9°30'N ACON f0°30N 110N

SUN

20N
T
1
NOE 8B

Fuw 20N
T T
L

TON
T
1

L L L

103°0°E  *03°30E 1CACE 1M4°M'E 105°0E  "05°30E  1CE°CE 106°M'E  107°0E  1O7°30'E 10STE  108°30°E  109TE

MACEH NCEOL H.GLLE M.CE LL

[RX

NO&

MOE. L M.C.8

N2




SM5: Iterative increase of 2D model accuracy, application of coarse curvilinear grid including the boundary areas
referring to ERA 5 grid cells.
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SMG6: lterative increase of 2D model accuracy, application of fine curvilinear grid including the boundary areas
referring to ERA 5 grid cells.
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SM7: Iterative increase of 2D model accuracy, Improving of RMSE of modelled wave heights within the calibration

process
lteration 4 Iteration 15
12 104.5 8.5, RMSE =0.39 o 104.5 8.5, RMSE =0.23
' ‘ ' —ERAS ' ‘ ' —ERAS
— = Delft3D — — Delft3D
£ =%
= =
Ny =)
[} [
=4 =4
206 1 h II‘- 206
€ ~ i o 5
[ L] I [
g | |jl it , W g
2 lll\llll'li'“ Ve i 1l 5
] o R B N IR MLk A h © 03
T N S M [
vl L (T
) | 1
. ooyt . | . .
30/06/19 04/07/19 08/07/19 12/07/19 16/07/19 30/06/19 04/07/19 08/07/19 12/07/19 16/07/19
Time Time
104.5 8.5, RMSE = 0.06 o 104.5 8.5, RMSE = 0.17
1.2 T T T . T T
——ERA5
y — — Delft3D
Sos —
= =
2 =
[7] [}
N = =
e g
Sos g
£ £
3 3
£ =
c c
=l 2
W 0.3F - (5]
0 | I | o | | !
30/06/19 04/07/19 08/07/19 12/07/19 16/07/19 30/06/19 04/07/19 08/07/119 12/07/119 16/07/19
Time Time

Iteration 21

Iteration 18




SMB8: Comparison of water depths used for 1D and 2D model extracted at the same location during the storm event
(16.8.2000 — 24.08.2000).
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SM9: Wind surge generated water depth increase at the coastline (point 113 and 118, see Fehler! Verweisquelle konnte
nicht gefunden werden.) based on Beaufort scale wind speed input to the spatial model.
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