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Abstract . | , , , , , . : .
Seismic noise recorded in the frequency band 0.1 and 0.33 Hz is called secondary microseisms. It is dominantly Rayleigh waves 3. Sea-ice Effects on the Seasonal Variations of the SM
which are generated by the interaction of ocean gravity waves. A statistical analysis of the noise polarization at broadband stations in Greenland

(GLISN network), Canada and Europe shows that the detected noise sources are frequency dependent. Stations in Eastern Canada record low [T sV T e AR T AT MARCH SEPTEMBER
frequency noise generated in the North Atlantic and Pacific oceans and higher frequency noise only from the North Atlantic. Greenland stations do not E 0-3§A ! Yl § 90

detect the Pacific sources. Sea ice In the Labrador Sea in winter is well correlated with the decrease of high frequency seismic noise and with the 9 02_ E | ’ “ ”g 150 ® Seasonal variations of the noise

change of the source azimuths. Indeed, in winter the sea ice prevents the generation of noise sources in that area. We model the seismic noise using S ] | = amplitude and the number of

an oceanographic model that takes into account ocean wave coastal reflections which enable to accurately model the noise spectrum temporal and 3 01 ' |FRB| = U 150 polarised signal (Fig.3A, 3B): In the

frequency band 0.1-0.2 Hz, the noise is

freguency variations. The strongest sources are generated in deep ocean close to the ridge axis. Sources generated by coastal reflection are _ _ stronger in winter than in summer. In
negligible along the Eastern Canada coast and more important along Greenland and European coasts. The strongest noise source locations are T S L0 the frequency band 0.2-0.33 Hz, the
consistent with the back azimuths measured by polarization analysis and they depend on both frequency and bathymetry. 9 Bfos amplitude and polarization are higher
4 5 the second part of the year.
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We model the secondary microseism sources using an ocean wave model (Ardhuin et al, 2011). The model is computed with and without spatially
uniform coastal reflection of the ocean waves. We then construct a seismic source model with a specific coastal reflection coefficient by a simple linear
combination of the two models.

2. Frequency-dependent Noise Sources

To determine the reflection coefficient R adaptated to the area of interest, we model noise power spectra at each station for a wide range of R and
MARCH SEPTEMBER . o . L . ) N ) .
i e Fig.2 | | seismic attenuation coefficient Q. The adjustement of (Q, R) is performed by minimizing the differences between modeled and observed noise
© Modelled secondary microseim (correlation and L1-misfit).
sources averaged in March and
September for period bands:
7- 10 sec (A, B), 4-7 sec (C, D) Fig.5 Seismic noise Correlation KULLO Misfit Correlation SCHQ Misfit Reflection coeff.
and 3-4 sec (E, F). Angular modelling for stations oo 05 10 o 1 oo 05 10 rapn e
histograms (red) show the KULLO (Greenland) N T o _ N o o 0 05 1 -
source azimuths measured by and SCHQ (Canada). 08 - § 08 : T
A bt polarization analysis. Correlation (A,C) and o o6 06 f
Fm— 10 2 misfit (B,D) between gy o4 =y f
000 225 429 real and synthetic & o, N 02 :
spectra as a function U gp 0.0 :
o Variability Of SM source |Ocati0nS With peI‘iOd: of seismic attenuation g 300
. . : : Q and ocean waves ‘5 107
7-10 sec Sourcgs are in the Pacific, mid-Atlantic and near the coastal reflection coef- & 08-
Canadian coast. o | ficient R, in two period g 067 §
1500 BAZ The water depth at the source location is ~3500m (Fig.1B). bands 7-10 sec (AB) & 04 n'Tw
. 4-7 sec ;| Sources are in the vicinity of the Atlantic ridge axis and 3-7 sec (C,D). Real 8(2, ' L oo | 0o 0
Seismic sources and near the Canadian coast. (black) ~ana dsynthepc | 100 200 300 0 100 200 S0 100 200 300 0 100 200
00 07 14 The water depth at the source location is ~2000m. Eizi(;t?ver(roen; yg::'?n ||Q|u?“t.y Flacl’c0|l‘Q| - L QIUEIaIIQIIFla | OII‘QI - B 2 (75_ ——
3-4 sec | Sources are along the Atlantic ridge axis and displacement  avera- 1= oo om0 E Y § = 020 B 5
close to the Canadian coast. ged in the period = 7-10 sec o v 4
The water depth at the source location is ~1000-1500m. bands 7-10 sec (E) &§ | T T 3
and 3-7 sec (F). The = o ™~ £ 2
synthetic spectra (red) < j=———"—""""""""F I e F 31
1500 BAZ ] ] ] ] ] are computed for Q ¢ *]— 002 I § |7 R0e=80 04—~ — —
r— x Constant source locations in the Atlantic with varying and R values that & . . 0 2 4 o6 8 10 12
U amplitudes as a function of season. minimize the misfit - AR T ‘ o Mgl Reflection coefficient in %
F‘“i 1 04— 1 ¥ " VWM Ou M gt WOV W STV O
0.00 0.45 o.;g " ?::I dcaczcr:F(DSIl;ecdk)to e Cr R lzoJltj(I)iali(\) [z)gy;40 nEmE TR e R Jﬁ?lalf’(]) 51; 210 210300 30 30 Fig.6 _(A) Distr.ib.ution of the ocean wave
' yS reflection coefficient R for the period band
_ 7-10 sec. The blue crosses indicate stations
— Conclusion for which the value of R have no effect. (B)
We show that the variability of the noise polarization in North Atlantic is frequency- We construct seismic source maps using a spatially uniform reflection coefficient R=6.25%  Histogram of the number of stations in
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dependent and well correlated with the variability of noise sources. Noise source magnitude
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