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1. Introduction 2. Local seismicity

The seismicity of the northern Upper-Rhine Recordings from a network of 13 seismic
Graben (URG) and its seismic hazard have stations serve as data base for the characteriza-
recently attracted new attention due to the po- 502N} tion of natural seismicity in an area of approxi-
tential of this region for geothermal power mately 50 x 60 km? (Fig. 1). Starting in Novem-
generation. The characterization of the natural ber 2010 we have recorded a number of 360 local
seismicity in this region well in advance of a earthquakes within the immediate vicinity of
geothermal project is one of the main goals the network with magnitudes ranging between
of the project SIMoN (Seismic Monitoring of My, =-0.5and M, =4.2. The detection threshold
the Northern Upper-Rhine Graben), which is of the whole (surface) network is a local mag-
funded by the German Federal Ministry for nitude of approximately 0.5; the magnitude ot
Economic Affairs and Energy (BMWi). The completeness is M. = 1.2. The majority of the
natural seismicity can be used to determine epicenters are located along the eastern shoul-
active fault zones and stress conditions within der of the URG, while the western graben shoul-
the crust. It also provides important back- Recent Seismicity = - G der shows a lesser activity. A further active re-
ground information for the estimation of seis- ° O g) (4) Loce e 12 . gion is located along the southern rim of the
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mic hazard and possible induced seismicity. . 2. TaunusMountains to the northwest of the study
The natural seismicity of this area is also in- 7R 8O0E - 8ZE 84E - 86E 88F  90F 3rea. The seismicity extends to a depth of 24
teresting because of swarm earthquakes which Fig. 1. Station distribution and recorded seismicity in km with a pronounced maximum in the depth
occurred in the 19th century. the northern Upper Rhine-Graben. distribution between 12-18 km.

3. Swarm activity

4. Borehole noise measurements

on LA The network was recently expanded by several
et B borehole stations to accommodate for the rela-
tively high noise levels in the densely popu-
lated Rhine-Main region. Systematic measure-

ments in over 40 shallow boreholes (up to 30

Since May 2014 swarm”
earthquakes occur southeast
to the city of Darmstadt in
the northern Upper-Rhine
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gf)ﬁehr)[.ay[igrg;%eﬁieﬁ'e;ﬁi .._ f‘ of2 m depth) in the study area were used to de-
we have recorded more oGl 4 termine the local seismic noise and its lateral
than 256 earthquakes with a [l &0 = o 21 75 2 and vertical variations (Fig. 7) by comparing
. . | e e sota = noise measurements in the boreholes with mea-
maximum magnitude of My | o 0 OO izl ‘ Fig. 3: Focal mechanisms for (a)  surements at the surface (Fig. 6). In general,
:42' (Flga.Z).. dTge h};poc;en- ot T “aseE oE the cluster near Ober-Ramstadt ' 3 reduction of noise amplitudes in depths up
Tfls . arre thI;cl zr n (; tiavl\io Fig. 2: Recorded seismicity between May anFl (b) for the cluster near Rein- = 5 20 m by a factor of 1.5 to 2.5, in depths up
CIUSTELS € 5P Y 2014 and December 2014 (yellow = heim. to 40 m by a factor of 3 to 4 and in depths

separated from each other. | A
absolute; orange = relative locations). up to 70 m by a factor of 4.5 to 5.5 can be

. . . . . observed. Ongoing measurements in three u
The two clusters have ditferent activity levels and show differences in the characteristic fault plane sOMs P

. . _ . . . to 70 m deep boreholes are used to lower the
solutions (Fig. 3). The hypocenters within these clusters are aligned vertically extending over a . . .
. . 9 detection threshold in the graben.
depth range from 1 to 8 km with a lateral extent of about 2 to 3 km. To some extent, a migration of S
the seismic activity of these swarm events to shallower depths can be seen (Fig. 4). The events show 100 TN //\\ /f :
. e . . & . TN N
a high waveform similarity, typical for swarm earthquakes (Fig. 5). e oomweor  om  sssmuee T M0- \\\ y, \\// NG T A2T(-52m)
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Fig. 4: (a) Magnitude distribution, (b) depth distribution (absolute localisa- recorded at stations ERNS (left
tion), (c) depth distribution (relative localisation) for the time period May 2014 column) and GBAU (right col-
to December 2014. umn).
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5. Conclusions

o First detection of swarm events in the northern URG in more than 150 years.

e Spatial distribution of seismicity as well as ditferences in the focal mechanisms point to two
active fault zones.

e Noise measurements in shallow boreholes show reductions of seismic noise amplitudes by a
factor of 5 in depths up to 70 m.
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Fig. 7: Map of the northern URG showing the re-
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