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Additional Information Regarding the Delta Method and Boundary Conditions
Delta method sources and application:

[bookmark: _Ref70669032]Table S-3 - Model fields to which Deltas were added, and the source from which Deltas were calculated. Note that ROMS can read humidity as either relative humidity (%) or specific humidity (g kg-1)
	Description
	ROMS Variable
	Units
	Source

	3D salinity
	salt
	PSU
	NWA ROMS output

	3D temperature
	temp
	
	

	3D velocity
	u/v
	m/s
	

	2D sea surface height
	zeta
	m
	

	Sea level air pressure
	Pair
	mbar
	GFDL-ESM2M

	Surface relative humidity
	Qair
	%
	

	Surface air temperature
	Tair
	
	

	10m wind velocity
	uwind /vwind
	m s-1
	

	Rainfall rate
	rain
	kg (m-2 s-1)
	

	Downwelling longwave radiation
	lwrad
	
	

	Downwelling shortwave radiation
	swrad
	
	

	River runoff
	River transport
	m3 s‑1
	GFDL-ESM2M






GOM ROMS Boundary Conditions:
	Variable
	Boundary  Type

	Free-surface (eta)
	Chapman implicit

	2-D (depth-averaged) velocity (u/v)
	Flather

	3-D velocity (u/v)
	Radiation

	Temperature/Salinity
	Radiation-Nudging



More details about how the Delta Method was implemented:
1. Monthly Deltas were calculated from the variables on the NWA ROMS grid. 
2. The result from step 1 was interpolated from the NWA ROMS grid to the GOM ROMS grid with the Rutgers toolbox function, roms2roms.m (This uses the Matlab function TriScatteredInterp, which in turn uses a Delaunay triangulation of the variable to generate a function that goes through the input points and can be queried at any 3-D point.)
3. The interpolated Delta value was extracted at the correct indices for each boundary. Depth-integrated velocities were calculated at all grid cells and then extracted at the boundaries.
4. The result of #3 was added to the hindcast boundary conditions.
5. The model was re-run with the same setup as the hindcast but with the new initial and boundary conditions.

Results 
In the projection the inflow ratio increased by 0.1 on average, or 20% of the hindcast ratio.
[image: ]
[bookmark: _Ref63434585]Figure S-1 – Change in GOM inflow ratio vs. day of the year. The differences between individual projections and hindcasts for each year are plotted in grey. The difference between the projected composite year and the hindcast composite year is plotted in red. Data were smoothed over a weekly time scale before plotting.

Both models projected an increase in the GOM inflow ratio.
[image: ]
[bookmark: _Ref67552902]Figure S-2 - Change in the GOM inflow ratio vs. day of the year as calculated from NWA ROMS output. The differences between individual projections and hindcasts for each year are plotted in grey. The difference between the projected composite year and the hindcast composite year is plotted in red. The ratio was calculated and plotted at the 3-day output resolution of the NWA ROMS.

[image: ]
[bookmark: _Ref96355093]Figure S-3 – Change in P. australis potential growth at the surface vs. day of the year. The differences between individual projections and hindcasts for each year are plotted in grey. The difference between the projected composite year and the hindcast composite year is plotted in red. Data were averaged over the Gulf of Maine sub-region before plotting. 
[image: ]
[bookmark: _Ref96355095]Figure S-4 - Change in P. australis potential growth at the surface vs. day of the year. The differences between individual projections and hindcasts for each year are plotted in grey. The difference between the projected composite year and the hindcast composite year is plotted in red. Data were averaged over the Gulf of Maine sub-region before plotting


[bookmark: _Toc64919930][bookmark: _Toc64921456][bookmark: _Toc67038496]Discussion
Surface salinity decreased by 0.3 PSU on average in the NWA ROMS projection within the GOM ROMS domain, but by 0.9 PSU on average in the GOM ROMS projection.
[image: ]
[bookmark: _Ref67552933]Figure S-5 - Change in average surface salinity in the GOM ROMS domain vs. time from (blue) the GOM ROMS and (red) the NWA ROMS. NWA ROMS data were interpolated to the GOM ROMS grid before plotting. Data are only plotted for the time period when the two model simulations overlap.
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[bookmark: _Ref72933924]Figure S-6 - Contours of the difference in average salinity between the GOM ROMS and the NWA ROMS at the GOM ROMS eastern boundary. Depth in meters is shown on the y axis, and cross-shore distance in km is shown on the x axis, with the coastline to the left. Corresponding color values are given in the color bars on the right.


In the projected composite year, while the average surface temperature in most of the domain was 16, [the water near Nova Scotia and in the Bay of Fundy] remained between 8 and 12.
[image: ]
[bookmark: _Ref67552339]Figure S-7 - Average SST in the projected composite year. Color scale is defined by the color bar on the right.
To assess how these species’ growth might change as a result of warming temperatures, the P. australis growth curve was shifted to their corresponding temperature ranges such that the curve approached zero at 15 for P. seriata and growth peaked at 17 for  P. plurisecta.
[image: ]
[bookmark: _Ref67553026]Figure S-8 – Same as Figure 3, but with growth curves for a hypothetical cold-adapted species (dashed line) and warm-adapted species (dotted line) included for reference
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