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Supplementary Data Descriptions and Figures for manuscript “Evaluation of RemotelySensed Snow Water Equivalent and Snow Cover over the Continental United States”
Additional SWE information
AMSR-E SWE is derived from brightness temperature data from the AMSR-E/Aqua
L2A Global Swath Spatially-Resampled Brightness Temperatures, Version 3 product. SWE data
(available from 2001 to 2012) is estimated by using un-resampled brightness temperature data
along with ancillary MODIS land data to estimate forest fraction. Initially, snow depth is
estimated with alterations due to forest fraction. Then, a temporally-constant snow density
climatology is multiplied by the snow depth estimate to obtain SWE.
The GlobSnow dataset combines in situ observations with remotely-sensed data. In situ
SD observations are first interpolated to create a background SD field. Observed and modeled
brightness temperatures are then combined with in situ SD to estimate snow grain size with a
forward snow emission model. Gridded SD is then estimated by assimilating remotely-sensed
brightness temperatures with interpolated snow grain size as well as the interpolated background
SD from in situ observations. Final snow depths are then multiplied by a dynamic density to
obtain SWE. Due to higher uncertainty of brightness temperature data in mountainous terrain,
SWE is not retrieved for grid boxes classified as mountains (standard deviation of elevation over
200 m, Takala et al. 2011) which greatly reduces SWE coverage in the western United States.

Additional SCE information
MODIS Snow fraction is derived from the Normalized Difference Snow Index (NDSI).
Snow cover fraction is calculated as the ratio of MOD10A1 500-m snow-covered grid boxes to
the total number of 500-m grid boxes within each 0.05 degree grid box. The “Clear Index” used
to mask cloudy MODIS grid boxes is calculated as the ratio of MOD10C1 (grid size of 500 x

500 m) clear-sky grid boxes to the total number of grid boxes per 0.05 x 0.05 degree grid box.
Low values indicate poor quality.
Snow cover from RU combines IMS, cloud-gap-filled MODIS (CGF-MODIS) data, and
brightness temperatures from SSMI and SSMIS instruments onboard Defense Meteorological
Satellite Program (DMSP) satellites. The CGF-MODIS product is a mosaic of multiple MODIS
snow cover days. Snow cover data from SSMI and SSMIS are created using minimum brightness
temperature thresholds (further details available at http://nsidc.org/data/docs/measures/nsidc0531/).
The GlobSnow SCE product is not used due to the low number of daily-usable data. The
lack of coverage is due to a low frequency of satellite overpasses which only samples a relatively
small area of the United States per day and a high percentage of cloud-covered grid boxes. A
weekly aggregated snow cover product is available. Since our interest is in daily data, the
GlobSnow snow cover product is not evaluated. However, the GlobSnow Final Report
(http://www.globsnow.info/docs/GlobSnow_2_Final_Report_release.pdf) suggests a threshold of
0.01 mm of SWE for producing snow cover data so a GlobSnow SCE product is still evaluated.

Figure S1. Location of grid boxes where trees are the predominant land cover type (tree grid
boxes, blue) and where trees are not the predominant land cover type (non-tree grid boxes,
yellow). When trees are dominant, they may still cover less than 50 percent of a grid box. Nontree grid boxes may still contain trees (which are just not the dominant land cover).

Figure S2. Mean Absolute Difference (MAD) of SWE between ASO and UA grid cells using all
available ASO data for 32 days from 2013-2016 stratified by a) elevation (meters); and b) forest
cover percentage (obtained from LandSat imagery). c) and d) show the MAD divided by the
mean ASO SWE vs elevation and forest cover percentage. Each dot represents a 4 km UA grid
cell within the ASO that has more than 80% coverage by ASO data.

Figure S3. Example of the GlobSnow SWE product from 15 Feb 2015. Most of the western
United States is masked due to poor performance in mountainous terrain.

Figure S4. Maximum change in SWE (dSWE; mm) from 1 Dec 2005 to 1 Mar 2006 for UA
SWE (panel a) and AMSR-E SWE (panel b).

Figure S5. Comparison of daily mean SWE for all grid boxes over ConUS (first column)
between UA and AMSR-E (first row), GlobSnow (second row) and CanSISE (third row) for all
overlapping water years. Data are stratified by comparing locations dominantly covered by
forests (second column) and dominantly not covered by forests (third column). Dot color
indicates time: 1 Nov is black and 31 May is light gray. The time span (water years) of
comparison is indicated in the first column for each product (each black dot is the mean across
all years for the respective day). The mean absolute deviation (MAD; mm) is provided. The
MAD as a percentage of the mean UA SWE is also provided in parenthesis along with the MAD
interquartile range (IQR) for the available water years. Note changes in the x and y axes.

Figure S6. Similar to Figure 8 for SCA (x106 km2) but using all available data for each respective
product. Snow cover thresholds are 0.001 mm for GlobSnow and 3 mm for CanSISE and
AMSR-E. Note changes in the x and y axes.

Figure S7. Selected regions for comparison between UA SWE averaged for different grid sizes
along with respective remotely-sensed products presented in Figure S8.

Figure S8. UA SWE after averaging and co-registering to the grid size of each respective product
in parenthesis (solid lines) for 6 regions (shown in Figure S7). The black dashed line indicates
accumulated snowfall from UA SWE and the other dashed lines indicate remotely-sensed
products within parenthesis. The AMSR-E (red) line is missing when the amount of missing grid
boxes is greater than 20 percent of the total grid boxes within each region. The 1o x 1o UA data is
slightly different because outer grid boxes reach outside of the region boundaries due to the large
grid box size. UA data co-registered with GlobSnow is lower due to masked mountainous grid
boxes.

