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Introduction 
	This supporting material provides additional figures (S1-S10) for the discussion on the freshwater transport in the Scotian Shelf. Figures S1-3 are about model validation regarding elevation, salinity and temperature. Figure S4 shows salinity observation inside GoME with salinity values higher in 2018 than in 2017, and Figure S5 shows that wind distribution in Scotian Shelf (SS) during 2017-2018. Figures S6-8 are for the discussion about the freshwater transport dynamics in SS including elevation distribution (Figure S6), current profile along transect A2 (Figure S7), and current and salinity distribution (Figure S8). Figures S9-10 are for the discussion of other related factors that can influence the dynamics such as evaporation and precipitation (Figure S9) and temperature (Figure S10). 

[bookmark: bookmark=id.4d34og8][bookmark: Sfig_elevation]Figure S1. Comparison of tidal amplitudes (left panels) and phases (right panels) between model and observation. The upper panels are for semi-diurnal tides (M2, N2, S2, K2), and the lower panels are for diurnal tides (K1, O1, P1, Q1). There are ten NOAA tide gauge stations (8465705, 8510560, 8449130, 8443970, 8423898, 8419317, 8418150, 8413320, 8411060, 8410140), and four Canadian elevation stations (65, 365, 491, 665). 

Figure S2. Comparison of shipboard CTD profiles for temperature and salinity. (a) shows the ship track in July, 2017 with (b) and (d) being the observations while (c) and (e) being the model results. (f) shows the ship track in July, 2018 with (g) and (i) being the observations while (h) and (j) being the model results. The x-axis in (b-e, g-j) represent the cast number which is shown in (a) and (f). 


Figure S3. Taylor Diagram for CTD comparison for temperature (a) and salinity (b). The statistics include 22 shipboard CTD datasets (identified by ship cruise number shown in legend) during 2017-2018. The CTD plots for each cruise can be found in http://dataverse.acg.maine.edu/dvn/faces/study/StudyPage.xhtml;jsessionid=38d38e5f51fafb5a3d174ec0d4c4?globalId=hdl:TEST/10301 . 

[bookmark: _GoBack]Figure S4. (a) and (b) show the salinity at Station B01 (western GoME) in 2017 and 2018 at 1 m and 50 m. (c) and (d) show the salinity at Station M01 (eastern GoME) in 2017 and 2018 at 20 m and 100 m. We can see that salinity is generally higher in 2018 than in 2017. In fact, this was observed at all NERACOSS mooring stations except at N01 because of the data gap in 2017 and 2018. 

[bookmark: bookmark=id.3whwml4]Figure S5. The wind time series in each month is divided into four groups: northeastward wind (0o, 90o), southeastward wind (90o, 180o), southwestward wind (180o, 270o), and northwestward wind (270o, 360o), where superscript ‘o’ represents degree from the north. The width of each bar represents the prevalence of the corresponding wind during a certain month, while the y-axis represents the mean strength of the wind. The upper panel shows the wind distribution in the 12 months of 2017, while the lower panel is for 2018. Daily mean wind vectors are shown in the upper panel of (a) for 2017 and (b) for 2018, respectively.

Figure S6. Spatial distribution of mean sea surface height (cm) (averaged for 2017-2018) in the Gulf of Maine and Scotian Shelf. 




Figure S7. (a) The sea surface height (cm) along A2 (from the coast to the shelf break) and its extension to domain boundary in 2017, and the velocity components (cm/s) normal to transect A2 at the surface (b) and the 20 m depth (c), where the positive value represents that the water flows southwestward.
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Figure S8. Monthly mean flow patterns at subsurface (10m) for GoM and SS. The left column is for January (a), March (c), May(e), July (g), September (i) and November(k) in 2017, while the right column are the counterparts in 2018 (b, d, f, h, j, l). The background color represents the salinity. The shelf break is indicated by the 200 m isobath (white line). 

Figure S9. The upper panel shows the freshwater flux through transect A1 entering the GoME, and the lower panel shows the difference between evaporation and precipitation rates (E-P) in GoME during 2017-2018. A running averaging of 30 days is applied to the time series. 


Figure S10. Volume fluxes (upper panel) and heat fluxes (lower panel) across different transects around Browns Bank. 
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