Supplementary Materials
Table S1. RTKLib differential GNSS processing parameters used in this study.

RTKLib Parameters Les Pertuis Charentais
Frequency L1+L2
Elevation masq 10°
GNSS constellations GPS
Ionospheric correction Broadcast
Tropospheric correction Saastamoinen model
Ephemeris Precise (igs.sp3 files)
Ambiguity resolution Fix and Hold
Dynamic mode ON
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Figure S1. Superimposition of pairs of intra-day crossovers with the theoretical residuals computed
from a tide reconstruction at Aix Island station, for M2 (left), M4 (middle) and M6 (right). The residual
height is normalized by its maximum, within each frequency band. Crossovers measurements of day 1
(light blue dots) and day 2 (deep blue dots) are graphically represented with their initial time and the
time interval with the second measurements (dt) as coordinates.



Table S2. Prescribed constituents for tidal elevation at model boundary. The 4 dotted constituents are
derived from the assimilated solution of Noveltis (BATHY CNES, RegAT_NEAB_2019). Red labels

correspond to the two constituents for which an empirical bias has been applied on the S+ forcing.
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SSA 2Q1 EPS2 M3
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MSF Q1 MU2* MN4
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Figure S2. Amplitude and phase differences between observations and MAREST-NEA atlas over the
Bay of Biscay, for M3 (top panel) and MN4 (bottom panel). Observations are derived from Topex-Jason
satellite altimetry (XTRACK product [29]) and tide gauges records [14,16].

Table S3. Complex errors computed at the 5 stations used in model validation, for the two model

configurations.
KI K2 M2 M3 M4 M6 MN4 MS4 MU2 N2 NU2 O1 S2  Osiation
LSDO | 039 0,13 146 177 0,19 016 332 09 031 035 015 003 1,02 4,32
LROC | 037 016 136 223 064 164 534 133 003 04 0,15 013 1,15 6,47
AIX 027 057 275 23 241 259 608 054 08 115 025 034 161 8,23
BOURC | 056 049 1,15 203 311 126 542 117 097 075 033 043 1,14 7,14
CoT 044 033 1,71 169 028 036 276 074 001 039 0,18 006 0,84 3,92
Owave | 042 038 178 202 179 149 476 099 059 0,68 022 025 118 | RSS=6,24
LSDO | 039 0,13 146 038 0,19 016 069 09 031 035 015 003 1,02 2,27
LROC | 039 016 141 02 071 162 1,18 129 003 056 0,14 0,13 1,15 3,17
AIX 03 056 28 018 253 259 174 06 08 134 023 033 1,63 5,52
BOURC | 06 053 095 0,14 334 137 141 122 093 1,16 024 038 1,06 4,65
CoT 044 033 1,71 008 027 035 107 074 001 039 0,18 006 0,84 2,45
Owave | 04a 038 18 o022 191 151 127 1 057 087 019 023 117 | RSS=383
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Figure S3. Complex errors for the 13 major constituents at AIX (top panel) and BOURC (bottom panel)
stations. For each constituent, errors associated to each configuration is represented: FES2014 (grey), S
(blue), S+ (green). The last bar chart (right) represents the combined complex error for 13 constituents.
Red labels correspond to constituents for which an empirical bias has been applied on the S+ forcing.




