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Figure S1. An example of river induced tidal attenuation at D100, showing changes in (a) tidal current amplitudes and (b) their corresponding velocities, capturing peak flood currents.  (a) Amplitudes were found using the band-pass filtered velocity (3–40-hour Lanczos filter), capturing peaks above a 0.02ms-1 threshold with periods of 24.8±2 hours and removing outliers (n=1,024; black dots).  Amplitude scatter along the y-axis captures spring-neap variability.  To calculate the mean amplitude for a given river discharge, amplitudes were sorted by river discharge and averaged with a moving mean (red line). Using a box size of 31, the mean captured 33 degrees of freedom and closely matched a fitted decay curve (Ut=0.31eQr/1100; yellow line).  (b) The time at which tidal amplitude peaked, in the unfiltered velocity, corresponds with peak flood velocity, from which a moving-mean and moving-standard deviation analysis was completed, also using a box size of 31.  Using sinusoidal data (i.e., spring-neap cycle), the mean captures the 50th percentile (red line) and the mean+standard deviation captures the 71st percentile (blue line), which is representative of spring tides.  As the peak flood velocity becomes smaller with river discharge, the moving mean+moving standard deviation line intercepts the x-axis, capturing the river discharge at which tides no longer reverse flow (i.e., flood limit). This analysis was applied to all velocity stations in figure 6b.  (a) Because the tidal amplitude moving-mean ‘asymptotes’ near the threshold above 3,000 m3s-1, the amplitudes at higher river discharge are interpreted as noise.   
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Figure S2. An example of river induced tidal attenuation at D100, same as Figure S1, but instead of river discharge on the x-axis, river velocity is shown (calculated using a 40-hour lowpass Lanczos filter).  (a) Tidal amplitude decays exponentially with subtidal river velocity, approaching the threshold where ur/Ut=Qrf~20, a valued used to approximate the location of the tidal limit (Figure 9). (b) The relationship between the subtidal river velocity and peak flood velocity, captured with the moving-mean (red line), is nearly linear and fits the function: flood velocity=1.30ur+0.24.
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Figure S3. Area below sea level estimate of the channel, along the fluvial-marine transition (red, blue), and the total area, along the cardinal direction of 0 degrees north (yellow, purple).  Log fits capturing convergence are completed following the delineated sections of figure 4 (blue, purple).  Because the channel area fit for the Tombigbee River did not change by extending it to the geomorphic change point in the Mobile River (i.e. La=111km), one line is shown.  (Note: the channel estimate only captures the areas surveyed by the Army Corps of Engineers, missing some of the shoals.  The total area landward of the bayhead (dotted line at 48km) does not match the distance inland along the sinuous longitudinal transect.  Due to these limitations, this figure was not included as part of figure 4.)
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Supporting Tables
Table S1. Station locations, length of records and data sources. [image: Table
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*distance inland from Main Pass
**Alterative data access is available through the National Center for Environmental Information (https://data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.nodc:DISL_ARCOS;view=html) for B0 (0114998, 0141141, 0159582, 0172587), B12 (0117373, 0140929, 0159581, 0172811), and B22 (0117376, 0141138, 0159585, 0172809) 
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Station Name [Data Source| ~ ID | Distance® | Latitude | Longitude | Interval | Discharge |Water Level] Velocity Elevation | Salinity  Elevation |Data Access
(tam) (inutes) | (years) | years) | ears)  (w) | e ) |URD)

G13 BuoyM NOAA | mbolol | -137 | 30125 | 5068 | 6 2007205 43 [itps/idesandcurrents noas.gov staionhome himi%id-mb0101

B0 Mobile Point NOAA [MOBIIOI| 00 | 30227 | 88035 | 6 2010201 40 Igps/tidesandcurrents.nosa gov/cdata'Sttionlnfo?id-MOB 11014

B0 Dauphin Iskand, AL NOAA | 873s180 | 00 | 30250 | 88075 | 60 1952.2020 |p:/Aidesandurtents noaa.govistationhome himl7id-8735 180finfo

B0 Dauphin stand ARCOS | - 01 | 30251 | 07 | 60 2003206 23 [hupsi/arcos.disLorg/download-data/download-datastationnew-628

B8 Lower Bay Mooring (Noble) usas - 82 | 3029 | 87095 H 1990-1991 Lo [p:/istellwagen.crusgs gov/mobile_bay.himl

B12  Codar Point ARCOS | - 120 | 30308 | ss10 | 30 20082016 2.2 [ipsi/arcos.disLorg/download-data/download-datstatonnew=30

522 Middie Bay Lighthouse ARCOS | - 25 | 043 | sson2 | 10 2022013 07 20052016 3.5 [hupst/arcos dislorg/download-daa/download-datastationnew=185

B24  East Fowl River Bridge, AL NOAA | 8735523 | 240 | 30443 | 8113 | 6 20112020 [gps:/idesandurtentsnoas.govistationhome him2id-§735523

B35 Dog River Bridge, AL NOAA | 873591 | 355 | 30565 | 88088 | 6 2010-2020 [p:/fidesandurtents noaa.govistationhome himl2id-§735391

B45  Coast Guard Sector Mobile, AL NOAA | 8736897 | 450 | 30648 | 88058 | 6 2007-2020 [ps:/Aidesandurrents noaa.govistationhome himl7id- 8736897

B47  Mobile Container Terminal NOAA | mbodol | 469 | 30663 | 88032 | 6 2000207 55 [p:/Aidesandurrents noas.govistationhome himid-mb0401

DS2  Mobile Stae Docks, AL NOAA | 8737048 | SL6 | 30705 | 88040 | 6 20022020 2007207 27 [nipsifidesandeurrents.nosa govistationhome hn7id-8737048

DS3  Mobile State Dock Pier E NOAA | mbo30l | Su4 | 30722 | 88043 | 6 20072017 46 [p:/fidesandcurtents noaa.govistationhome himlid-mb0301

DSGE  Lower Bryant Landing, AL NOAA | 8737373 | 956 | 3097 | #7873 | 6 2004-2007 [gp:/Aidesandurtentsnoas.govistationhome him2id-§737373

D100 Mobile River at river mile 31.0 at Bucks, AL usGs | 2470629 | 1002 | 31016 | 88021 | 1530 20032020 (20032007 20 Itp:/waterdata.usgs. gov/nwis/inventory/site_no-02470629&agency_cd-USGS

D114E Tensaw River tm Mount Vernon, AL usGs | 2671019 | 144 | 31067 | 87859 | - Igp:/waterdata.usgs. gov/nvwis/inventory/site_no-02471019&agency_cd-USGS

AI75  Alabama River at Choctaw Buff, AL usGs | 200540 | 1751 | 31364 | 7765 | 60 20012006 Itp:/waterdata.usgs. gov/nvwis/inventory/site_no-02429540&agency_cd-USGS

T104  Tombigbee River at stcamplant nr Leroy, AL usGs | 2470050 | 1939 | 3146 | 87909 | 60 20012020 Itp:/waterdata.usgs. gov/nvwis/inventory/site_no-02470050&agency_cd-USGS

T238  Tombighee R bl Coffeeville L&D near Coffecville, AL | USGS | 2469762 | 2376 | 31757 | -88.125 | 60 19962020 Igp:/waterdata.usgs. gov/nwis/inventory/site_no-024697624&agency_cd-USGS

T238  Tombighee R at Coffeevlle L&D nr Coffeeville, AL USGS | 2469761 | 2380 | 31758 | 88129 | daily |1960-2020 Igp:/waterdata.usgs. gov/nwis/inventory/site_no-02469761 &agency_cd-USGS

238 Alabama River bl Claib, L&D near Monroeville, AL | USGS | 2428401 | 2382 | 31613 | #7551 | 60 19962020 Igp:/waterdata.usgs. gov/nvwis/inventory/site_no~02428401 &agency_cd-USGS

238 Alabama Riverat Claiborne L&D near Monroeville, AL | USGS | 2428400 | 2384 | 31615 | -87551 | daily 19752020 Ip:/waterdata.usgs. gov/nvwis/inventory/site_no~02428400&agency_cd-USGS

- Tombigbee River near Leroy, AL USGS | 2470000 | 2110 | 31572 | 88031 | daily | 19281960 tp:/waterdata.usgs. govimwis/inventory site_no~02470000&agency_cd=USGS

| Alsbama River at Claiborne, AL UsGS | 2429500 | 2290 | 31547 | 87513 | daily |1929-1975 |htps//waterdata,usgs.govinwis/inventory/site no-02429500&agency cd=USGS
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