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Abstract 

 

In the Olympic Mountains of Washington State, landsliding is the primary surface process by which 

bedrock and hillslope regolith are delivered to river networks. However, the relative importance of large 

earthquakes versus high magnitude precipitation events to the total volume of landslide material 

transported to valley bottoms remains unknown in part due to the absence of large historical 

earthquakes. To test the hypothesis that erosion is linked to precipitation, approximately 1000 

landslides were mapped from Google Earth imagery between 1990 and 2015 along a ~15 km-wide x ~85 

km-long (1250 km2) swath across the range. The volume of hillslope material moved by each slide was 

calculated using previously published area–volume scaling relationships, and the spatial distribution of 

landslide volume was compared to mean annual precipitation data acquired from the PRISM climate 

group for the period 1981–2010. Statistical analysis reveals a significant correlation (r = 0.55; p < .001) 

between total landslide volume and mean annual precipitation, with 98% of landslide volume occurring 

along the windward, high-precipitation side of the range during the 25-year interval. Normalized to area, 
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