The impacts of freshwater input and surface wind velocity on the strength and extent of a large high latitude river plume
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Fig. S1 (A) A zoomed in portion where the Yukon River diverges at the beginning of the delta to illustrate the stretching of the model grid and (B) the elevation of the model above sea level as a function of the grid resolution.
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Fig. S2 North American Regional Reanalysis derived wind roses over the Yukon River outflow for each year.
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Fig. S3 MODIS Aqua observed average August 2019 sea surface temperature (SST) and the predicted August 2019 Yukon FVCOM SST. The background image was created using plot_google_earth (Bar-Yehuda, 2020) in MATLAB ® which downloaded imagery from Google Earth.
	Nome
	ra
	MEFb
	RMSDc

	2004
	0.52, 0.65, 0.75
	-0.34, -11.24, 0.56
	0.25, 0.21, 0.14

	2005
	0.55, 0.79, 0.76
	-0.57, -7.1, 0.56
	0.29, 0.23, 0.14

	2015
	0.54, 0.67, 0.78
	-0.51, -10.40, 0.60
	0.23, 0.20, 0.11

	2016
	0.66, 0.74, 0.87
	0.02, -6.22, 0.75
	0.19, 0.17, 0.09

	2017
	0.62
	-0.01
	0.2

	2018
	0.59, 0.70, 0.86
	-0.34, -15.07, 0.73
	0.22, 0.20, 0.10

	2019
	0.59, 0.77, 0.76
	-0.22, -0.65, 0.58
	0.23, 0.19. 0.12

	Unalakleet
	
	
	

	2016
	0.53
	0.77
	0.2

	2017
	0.8
	0.64
	0.25

	2018
	0.74, 0.57, 0.87
	0.42, -7.52, 0.76
	0.32, 0.24, 0.20

	2019
	0.72, 0.62, 0.83
	0.34, -6.52, 0.68
	0.35, 0.26, 0.24




Table S1 Model-data comparisons for the two NOAA Tides and Currents gauges within the model domain. The first number in each column is the overall comparison, the second number is the low-pass frequency data at a cutoff of 34 hours, and the 3rd is the high-pass frequency. The rows without 3 numbers had gaps in the observational record making the filtering process not possible without introducing potential artifacts due to interpolation.  All comparisons are at an hourly frequency.


















a. Coefficient of variation 
b. Nash-Sutcliffe model efficiency
c. Root mean square deviation (m)
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Figure S4 Tidal elevation comparison for each model year for Nome, AK, USA NOAA Tides and Currents tide gauge station number 9468756 (-165.44° W, 64.495° N). The verified are the observed sea surface elevation and the predicted is the tidal predictions from NOAA and the modeled is from YukonFVCOM.

[image: ]Figure S5 Tidal elevation comparison for each model year for Unalakleet, AK, USA NOAA Tides and Currents tide gauge station number 9468333 (-160.785° W, 63.8717° N). The verified are the actual observed sea surface elevation and the predicted is the tidal predictions from NOAA and the modeled is from YukonFVCOM.
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Fig. S6 Variograms relating (a) salinity (b) west-east (u) current velocity and (c) south-north (ν) current velocity for the average of May-July for every year in the model surface layers. γ(h) is the spatial variance from one point to another in each field with a salinity > 2.0.
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