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Seismic Activity Motivation and Aims Array Setup: 12 LE5-3D Seismometers
and 3 Microphones

The most recent intense earthquake swarm in the Work hypothysis: uprising upper-mantle fluids trigger swarm
Vogtland lasted from 6 October 2008 until January 2009. earthquakes at low stress level. To monitor the seismicity, the University
Greatest magnitudes exceeded M3.5 several times in of Potsdam operated a small aperture seismic array at 10 km epicentral
October (Fig. 1a) making it the greatest swarm since distance between 18 October 2008 and 18 March 2009 (Fig. 2).
1985/86. In contrast to the swarms in 1985 and 2000, Consisting of 12 seismic stations and 3 additional microphones (station
seismic moment release was concentrated near swarm 13, Fig. 2), the array is capable of detecting earthquakes from larger to
onset. Focal area and temporal evolution are similar to very low magnitudes (M<-1) as well as associated air waves. We use
the swarm in 2000 (Fig. 1b). array techniques to determine properties of the incoming wavefield:
noise, direct P and S waves, and converted phases. avos VT aves
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Observations and First Results

Fig. 4: 24 h normalised vertical seismogram (station V01) Array Transfer
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Fi1gz. 6: 1 hour recordsﬁ_from 11 stations, green: trigger Automatic Event Detection Fig. 7: 50 seconds zoom window from Fig. 5 Fig. 8: 6 seconds zoom window from Figs. 5 and 6
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O R O i We identify earthquakes using a FK detector 111 11

oot : . - (moving time windows) combined with a
- conventional sta/lta trigger. In our example
(Figs. 6-8) on 28 October 2008, positive trigger
(P or S phase) is indicated in green. More than
400 single earthquakes were detected within 1
hour (8:00-8:59) compared to only 18 events
contained in the WEBNET catalogue. Fig. 6:
Trigger density I1s overwhelming. Shorter time
windows in Figs. 7 and 8 proof that these
detections indeed indicate earthquakes.
Detection threshold is well below magnitude -1.
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Fig. 9a: AImost daily at noon we record blasts from Influence of Geological Structures
lignite pit in the Eger Graben.

Fig. 10a: Vertical component seismograms with Fig. 11a: Vertical component seismograms with

Vertical Component We use array methods to identify and .
WWW’W\A'MWWMW V12 P and S waves. Event on 28 October 2008  -h5racterise converted phases indicative of P and S waves. Event: Ml 1.7 on 28 October
_ 5:43, Ml is unknown (<1.7). 2008 10:25.
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Vo7 seismograms can be relatively simple V10
‘ (Fig. 11a) or more complex (Fig. 10a).

V05 ' Vespagrams (Figs. 10b, 11b) image

mw Vo4 arrivals of converted phases (CP) with

M Vo3 - varying slowness following the direct P and

M Vo2 S waves. Such phases are difficult to
Vo1 N— detect in single seismograms.

" i p a ! | FK diagrams (Figs. 10c, 11c) show

e | converted phases arriving from NO9O°E

Fig. 9b: Restituted displacement seismograms at whereas the direct P waves arrive from

statiLn V01 from a teleseismic deep earthquake ' ' ' N120°E to N150°E. This indicates
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at 71° distance and 480 km depth (ﬂ/lw7.0, Kuril heterogeneity and inclined discontinuities
Island on 24 November 2008). along the raypath.

Vo1 T : memwwmmww«'ﬁ Fig. 10b: Vespagram of the direct and
sPP S S’S converted (CP) waves in Fig. 10a.

Vertical Component Vertical Component

Fig. 11b: Vespagram of the direct and
converted waves (CP) in Fig. 11a.
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