SWOT observes tidal dynamics in estuarine environments

SWOT-derived M2 amplitude and phase resolve coherent spatial channel constriction.
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amplitude (R? = 0.94) and phase (R? = 0.997).

M, amplitude (m) M, Phase lag (deg) 39.75°N
06 07 08

0.4 05 0.9 10 0 60 120 180 240 300 360

[" _—p» Faster propagation of
40.25°N phase timing in
(b) ok channel bends
P 39.50°N N
3 " sas Gradient amplitude
EX e 53 possibly driven by
40.00°N .
‘ bathymetric control
2.6
35180 27 39.25°N
3475

39.75°'N

39.00°N

39.50°N

[VA] (m/km)”
0000 0002 0004 0006 0008 0.50

= Phase gradient (|7g]) |Vg| (deg/km)
75.65°W 75.46°W 75.28°W 75.09°W 74.90°W 75.65°W 75.46°W 75.28°W 75.09°W 74.90°W

We characterize changes in tidal dynamics from the spatial gradients of the SWOT-derived M2 field. Gradients of the smoothed

complex tidal coefficients reveal previously unresolved spatial organization, including localized amplification near channel

constrictions and systematic changes in phase propagation through channel bends and transitions in estuarine geometry.
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