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Figure S1. Basin sample location map. Samples marked with open circles are from Belmont et al. (2007). 

 

                                         

Figure S2. Comparison of basin-averaged erosion rates and equilibrium line altitudes (ELA). Black and grey data are 

from the west and east sides of the range, respectively.  

 

Calculation of snow depth estimations 

For this study, we utilized the MODIS/Terra Snow Cover Monthly L3 Global 0.05°, Version 6 dataset (Hall and 

Riggs, 2015), to estimate the distribution of snow for a given month. For any given pixel in the scene the value can vary 

between 0 and 100. While we consider these values to be spatially accurate they are only qualitative in that they do not have 

a magnitude equal to a physical dimension. To scale these data to represent snow depth values, we consider the snow cover 

values to be analogous to a percentage of the maximum snow depth in the Olympic Mountain range.  



Our best estimate of maximum snow depth in the range comes from the Buckinghorse SNOTEL meteorological 

station (https://www.ncdc.noaa.gov/cdo-web/datasets/; Network ID: GHCND:USS0023B18S), located at 1484 m in the 

southern reaches of the Elwha Valley in the core of the range (Fig. S4 and S5). This station records the highest monthly snow 

depth measurements within the range. In the final step, we smoothed mean monthly snow cover data (2001-2015) using a 

bilinear algorithm and multiplied these percentages by the mean monthly snow depth station data (2009-2015). We do not 

assert that the resulting maps (Fig. S4) are completely accurate. However, we have calculated them to constrain the possible 

effect snow shielding may have on the calculation of erosion rates across the range. We assume a snow density of 0.25 g/cm3 

for shielding calculations. 

 

          
 
Figure S3. Monthly estimated snow depth map. The dot marks the position of the Buckinghorse SNOTEL meteorological 



station. 

 

                            

Figure S4. Mean monthly snow depth measurements from the Buckinghorse SNOTEL meteorological station. These 

means are calculated for the years 2009-2015. 
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