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1. Introduction 

SeriesBuster is a MatIab program made to 

extract seismic series attending to the temporal 

and spatial relations among records from earth

quake catalogs. The program allows to compare 

earthquake records making use of a number of 

variables: maximum distance, maximum and minimum 

temporal difference, focal depth, or any other feature 

marked by a flag, by means of a set of filters and 

functions (Fig. 1). 
SeriesBuster works comparing all possible relations 

in all records from the catalog in order to ensure that 

no possible seismic series is missed and that the 

produced ones are complete. The user has the 

option of eliminating from the output file those 

series composed by less events than a minimum 

established. SeriesBuster shows an interactive histogram 

of the distribution of the series versus the number of 

events in order to facilitate the user's decision. Ser

iesBuster can work with either geographic or cartesian 

coordinates. The former must be in decimal degrees 

format. The output file contains two added columns. 

The first one refers to the serial day from a reference 

day, and the second one refers to the number assigned to 

its series. 

SeriesBuster provides a simple and very useful tool 

in any seismotectonic-related research requmng 

the extraction of events in series. With SeriesBuster we 

can identify possible events involved in triggering 

sequences, extract and classify seismic series according 

to certain temporal and spatial constrictions, identify 

seismically active faults in low-velocity deformation 

areas, etc. SeriesBuster can be used too in order to 

eliminate non-stationary events (like premonitories and 

aftershocks) before estimating the Gutenberg-Richter 

parameters in Poissonian probabilistic seismic hazard 

calculations. 

2. Application examples 

2.1. Earthquake triggering 

The interaction and coupling of earthquake occur

rence is a key question to understanding crustal 

dynamics, its stress release and strain distribution 

(Scholz, 2002). In the last years, after the publication 

and programming of the Okada's method to 

calculate the variations in Coulomb static stress (Okada, 

1992), a broad number of papers related to fault 

and earthquake interactions using this method have 

been developed (King et aI., 1994; Deng and Sykes, 

1997; Harris, 1998; Stein, 1999; Belardinelli et aI., 1999; 
Kilb et aI., 2002, and references therein). The way 

of carrying out these studies implies the a priori 
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Fig. 1. SeriesBuster flow-chart. 

assumption of which earthquakes and faults have been 

involved in the series. In order to make this assumption 

one may select first those presumably related earth-

quakes and then test their possible interactions one by 

one. To take into account all the possible events related 

in an area, SeriesBuster compares each record with the 



others and extracts from the database all those 
potentially related earthquakes. 

Here we show how from a long database we extract 

those events of interest. The example is the 2001 seismic 

series of El Salvador (Bornrner et aI., 2002). The Ms 7.8 

January event took place in the subducting plate near the 

coast of El Salvador. The Ms 6.5 February event occurred 

in the volcanic arc, in the El Salvador Fault Zone 

(Martinez-Diaz et aI., 2004). The database used is the 

2001 events hypocentres from the Servicio Nacional de 

Estudios Territoriales catalog of El Salvador. We have 

filtered and processed the database in order to obtain the 

main events, the biggest aftershocks and the approximate 

rupture zone of each big event (Fig. 2). As we expected, the 

main events were two, the January and February main 

shocks. The constraints used to obtain the main shocks 

were a distance limit between shocks of 100 km, and more 

than 5 days and less than a year separation in time. The 

magnitude was filtered and the events lower than Mw 6.5 
were excluded. The main aftershocks are 6 as we have 

established a minimum magnitude of Mw 5.5 as a filter, 

whereas the other constraints remained the same as those 

for the main shocks. The aftershocks were filtered with the 

following constraints: 10 km as maximum distance and less 

than 10 days between records. The depths were limited to 

100 km in all the tests. Once the database has been filtered 

the systematic study of earthquake interaction can be 
carried out from a better start point. In this example case 

the static stress transfer triggering model has been done by 
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Parsons (2002) and Martinez-Diaz et al. (2004), with 
positive results from the latter. 

2.2. Active-fault related series 

The time and space function of SeriesBuster is applied 

to the instrumental seismicity record of south-eastern 

Spain. This area shows a high rate occurrence of low to 
moderate seismic events which are distributed over a 

dense and widely orientated network of neotectonic 

faults (Buforn et aI., 1995) (Fig. 3). Detection of seisutic 

series in this area could provide a useful tool for the 

identification of active faults and subsequent seismic 

hazard investigations. 

We have run SeriesBuster over the Instituto Geogri

fico Nacional Seismic Database for the 1985-2002 time 

period using the following filter: 10 km, as the maximum 

distance between epicentres, and 10 days as the 

maximum time difference between the occurrence of 

two consecutive events. Attending to the frequency 

distribution of seismic series as a function of the number 

of events which are contained in them (see Fig. 4) we 

decided to extract only series composed by more than 

five events. This led to the detection of 68 seismic series 

which comprised around 25% of the events in the 

original database. It can be seen from Fig. 3 that the 
distribution of these events exhibits a much clearer 

relation to fault zones---even to those located offshore
than the original database. 

Fig. 2. Map showing focal mechanism of main shocks and aftershocks bigger than Mw 5.5. Dots are complete 2001 events catalog 

from Servicio Nacional de Estudios Teritoriales of El Salvador. Empty circles correspond to those records that form series of ten events 

at least. Focal mechanisms are from Harvard CMT catalog. 
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Fig. 3. Maps shmving faults and epicenters from crude local cataiog and filtered result. Map coordinates are UTM-zone 30. 
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Fig. 4. Bar graph showing frequency of series as a function of 
number of events. 
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