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Wave extraction by array processing: from detection to Earth imaging 
 
The seismic signals continuously recorded by large deployments of sensors at the surface of the Earth lead 
to an unprecedented amount of data that can be used to create new event detection methods and to get a 
more detailed image of the Earth structure. It also requires to develop new methods that efficiently take 
advantage of the massive amount of data available. 
These new methods offer the possibility to analyze emergent signals and discover new kinds of seismic 
events such as non volcanic tremors and glacial earthquakes. I created an algorithm that uses array 
processing and the multiple phase arrivals to detect and localize seismic events without prior information 
about their source. This method explores the consistency and characteristic behavior of teleseismic body 
waves recorded by a large-scale seismic network. The use of a seismic network as an antenna is a powerful 
tool to analyze sources without the need to pick phases arrivals. An application on one-year (2010) 
continuous vertical-component seismograms of USArray highlights several non-catalogued events. These 
events could be used later on as new data for Earth structure analysis. 
It has been shown recently that the correlations of seismic noise converge toward the Green's function 
even at teleseismic distances. P phases reflected at the Core Mantle Boundary are particularly well 
reconstructed in the mid-period range (3-10 seconds) between distant arrays. I used a cross-correlation 
dataset from roughly 900 stations (recorded in 2014) distributed in the United States and Europe to 
analyze the phases that travel under the North Atlantic ocean. 
After the extraction of P and PcP phases from cross-correlation signals, we perform a time-delay analysis of 
these phases and give a first passive image of the core-mantle boundary under the Atlantic. This is a good 
complement to the analysis performed with earthquake data, since they poorly illuminate the targeted 
area. I discuss both the advantages and the drawbacks of correlation based imaging. 
The accuracy of Green's function retrieved from noise correlations is mainly limited by the uneven 
distribution of noise sources at the surface of the Earth. The cross-correlations computed between seismic 
stations in Europe and in the United States show a strong surface wave spurious arrival related to the well 
known microseism source located South-East of Greenland at 15-25 seconds of period. I propose a simple 
methodology to image the actual oceanic source by analyzing the apparent slowness of the spurious 
arrivals. I beamform the spurious phase in the time-distance gather obtained with one station as a virtual 
source versus a distant array in Europe. The time and apparent slowness of the spurious arrivals lead to 
the location of the source which we obtain through a grid search procedure. This strategy leads to a high 
resolution imaging of the main source of energy in the first microseism band in the North Atlantic ocean 
observed in 2014 and of secondary sources. This methodology is interesting because it requires solely an 
array and a distant station, conditions that are easily met. 
 
Das Kolloquium findet um 16 Uhr c. t. im Seminarraum GEO 315, Corrensstr. 24, 
48149 Münster statt.  
Alle an dem Thema Interessierten sind hierzu herzlich eingeladen.  
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