Supplemental Information

Wave Model Hs Validations

To ensure confidence in wave activity associations with DF microseism variability, comparisons were made between WW3 Hs hindcasts and available NOAA buoy Hs  collected in the North Pacific and North Atlantic that are representative of wave conditions during the study periods of Obrebski et al. [2012], Cessaro [1994], and Kedar et al. [2008]. 

North Pacific Wave Model Validation


Figure S1. NOAA NSIDC WW3 hindcast Hs (http://polar.ncep.noaa.gov) comparison with NOAA buoy Hs observations over January-June, 2002, spanning the time period studied by Obrebski et al. [2012]. NOAA buoys in the eastern North Pacific (see Figure 2b for locations) show good correlation in the timing of the peaks (left) and significant correlation in amplitude (right) at common time intervals, suggesting that using these data to identify broad-scale Hs patterns is viable. 



Figure S2. Comparison of modeled Hs and NOAA buoy observations over the January-June, 1982 time period, chosen for the relative nearness to the Cessaro [1994] study and when data were generally available at several buoys over the eastern North Pacific. The WW3 model was run over the global domain forced by NCEP NRA-1 winds 1948-2010. Assuming that the relatively good correlations shown between modeled and observed Hs during this period are comparable to those during 1973 when buoy data are not available, i.e. during the study of Cessaro [1994], this allows inferences about the source regions for the observed microseism signals associated with regional wave activity. The buoys are located at west longitude and north latitude degrees, respectively: 46001 [-148.17, 56.300], 46005 [-131.02, 46.050], 46006 [-137.49, 40.840], 46013 [-123.33, 38.227], 46022 [-124.51, 40.741], and 51001 [-162.21, 23.430] (see Figure 2b for locations). Note that the timing of the peaks between WW3 model Hs and buoy observations over the eastern North Pacific generally coincide, suggesting that inferences made about wave patterns near the coasts of Alaska and the Pacific Northwest during November 1973 are likely reasonably reliable. 










North Atlantic Wave Model Validation



Figure S3. NOAA WW3 hindcast Hs (http://polar.ncep.noaa.gov) comparison with NOAA buoy Hs observations during January-June, 2003. NOAA buoys in the western North Atlantic (from north-to-south): 44011 [-66.580, 41.110], 44008 [-69.430, 40.500], 44004 [-70.470, 38.500], 44014 [-74.824, 36.583], 41001 [-72.730, 34.700], and 
41002 [-75.420, 32.380]. These show good correlation in the timing of the peaks (left) and significant correlation in amplitude (right) at common time intervals. Similar correlations between model and buoy Hs are consistently obtained, regardless of the time period examined, and thus reflect reliability of WW3 model Hs comparisons during the Kedar et al. [2006] study period during 2003. 

Pacific Coast Signals Observed on the Atlantic Coast

[image: :figs_supplement:ww3_hs_snapshot_10_18_2003_SCHQ_SHswell.tiff][image: :figs_supplement:ww3_hs_snapshot_11_01_2003_global.tiff]


Figure S4. (top) WAVEWATCH III wave model global significant wave height (Hs) snapshots. (top (left) Hs snapshot during October 18, the time period during which an intense storm system south of New Zealand generated swell that propagated to the Pacific coast of North America, where coastal interactions of incoming and reflected swell produced the DF microseisms that propagated as Rayleigh waves to SCHQ at the east coast of North America (Figure 7e). Note the absence of significant wave activity in the South Atlantic on 10/18, indicating that the source of the waves that produced the DF and SF microseism signals must be the Pacific Southern Ocean storm. (bottom) Vertical displacement spectral levels at seismic station at Pasadena, CA (PAS) on the west coast of North America showing linear microseism trends during Oct. 25-Oct. 29, 2003, similar to those observed at SCHQ (Figure 7e). The higher amplitudes for both SF and DF signals at PAS than at SCHQ (Figure 7e) indicate Pacific coast generation. The relatively higher frequency SF and DF microseism signals on November 1, 2002 at PAS result from the regional storm event along the California coast at that time (top right), with the absence of significant dispersion trends for both SF and DF signals indicating that the waves causing these signals were generated relatively locally. These observations are consistent with local-to-regional near-coastal wave activity from both distant and regional storm generating most, if not all, DF microseisms observed on land. 




Supplement S5. Comparison of significant wave height (Hs) at NOAA buoys northwest (51001) and southeast (51004) of the Hawaiian Islands (see Figure 2b for locations). (a) Hs at buoys 51001 and 51004 over the Jan.-Mar. 2002 time period, showing generally higher wave heights at northern buoy 51001, which is nearer the dominant wave generation region in the North Pacific. The general tendency for particular events is for higher waves at 51001 preceding 51004. (b) The correlation-lag function between Hs at 51001 and 51004 confirms the general north-to-south propagation of winter wave and storm activity near the Hawaiian Islands. Positive lag indicates waves at northern buoy 51001 leads 51004. NOAA buoy wave spectra at (c) 51001 and (d) 51004, with trend lines the same as those in Figure 3. The differences in wave energy at the two buoys are consistent with dispersion and general north-to-south propagation.
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