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Directories:
1. SnowModel_Improvements
a. NetCDF files for all model runs used for SnowModel improvement study
2. ClimateSensitivityAnalysis
a. NetCDF files for all model runs used for the climate sensitivity analysis
File Naming Convention:
‘sm_{start year}_{end year}_{variable name}_Run{run name}.nc’
i.e. ‘sm_22_23_SNOD_RunLW1.nc’ is the model output for 2022-2023 for snow depth with the model output for the LW1 run, which is the first liquid water percolation formulation test (see Table 1). 
Table 1 shows the model run name information for the SnowModel Improvements directory. 
Table 2 shows the model run name information for the Climate Sensitivity Analysis directory. 


Table 1: Model calibration stepwise process to assess performance improvements from changes in rain-snow threshold and liquid water percolation routines. Each row represents a model run with the respective Run ID; each column shows the function used for each model framework or parameterization. 
	
	Model Run Title
	Run ID
	Rain-Snow Parameterization
	Liquid Water Parameterization
	Other Parameters

	
	Base Default
	BD
	Hyperbolic Tangent Function 
(Equation 1; Dai, 2008)
	Maximum density threshold method
(max density = 550 kg/m3)
	Densification parameter = 5

	
	
	
	
	
	Lapse Rates = default

	Rain-Snow Method Adjustment
	Rain-Snow Default/Optimized Base Default
	RS1
	Hyperbolic Tangent Function 
Constants: a, b, c, and d were set to −0.482292, 0.7205, 1.1662, and 1.0223, respectively.
Mixed precipitation = Yes
(Equation 1; Dai, 2008) 
	Maximum density threshold method
(max density = 550 kg/m3)
	Densification parameter = 0.4
Lapse Rates = S2S-derived (Table S1)

	
	T-RH
	RS2
	Temperature-RH Bivariate Function 
Constants: α, β, and γ were set to -10.04, 1.41, and 0.09, respectively. 
Mixed precipitation = No
(Equation 2; Jennings et al., 2018)
	
	

	
	T-wet bulb
	RS3
	Wet Bulb Temperature Threshold
Mixed precipitation = No
(Equation S1)
	
	

	Liquid Water Percolation Method Adjustment
	Liquid Water Default
	LW1
	Wet Bulb Temperature Threshold
(Equation S1)
	Maximum density threshold method
max density = 550 kg/m3
n layers = 1
	

	
	Max Density (decreased)
	LW2
	
	Maximum density threshold method 
(max density = 330 kg/m3)
n layers = 1
	

	
	Gravity Drainage
	LW3
	
	Gravity drainage method (Pflug et al., 2019)
n layers = 6
	







Table 2: Climate sensitivity analysis model run IDs. Each ID represents a scenario of varying temperature and precipitation perturbations. 
	 
	Precipitation Perturbations

	
	+0%
	+10%
	+20%
	+30%

	Temperature Perturbations
	+0°C
	CTL
	CS_P_1
	CS_P_2
	CS_P_3

	
	+1.1°C
	CS_T_1
	CS_P1_T1
	CS_P2_T1
	CS_P3_T1

	
	+1.6°C
	CS_T_2
	CS_P1_T2
	CS_P2_T2
	CS_P3_T2

	
	+2.2°C
	CS_T_3
	CS_P1_T3
	CS_P2_T3
	CS_P3_T3

	
	+2.7°C
	CS_T_4
	CS_P1_T4
	CS_P2_T4
	CS_P3_T4

	
	3.333
	CS_T_5
	CS_P1_T5
	CS_P2_T5
	CS_P3_T5



