Earthquake detection capability of the Swiss Seismic Network
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2.5 in the Geneva area, close to the national
boundary, while M, is lower than 1.6 in high-
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We compared our results with an existing study of
the completeness based on detecting the point of
deviation from a power-law in the earthquake-size
distribution. In general, the new approach provides
higher estimates than the traditional one. We
associate this observation with the difference in the
sensitivity of the two approaches in periods where
the event detectability of the seismic networks is low.
Our results allow us to move towards a full
description of completeness as a function of space
and time, which can be used for hazard-model
development and forecast-model testing, showing an
illustrative example of the applicability of the PMC
method to regions with low to moderate seismicity.
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Fig. 4. Maps of probability-based magnitude of completeness, My, for different points in times. All maps

show M, at 1 January of the respective year as indicated in the frames (1983, 1990, 1995, 1997, 1999, 2001,
2003, 2005, and 2007). White lines show contours for My = 1.6, My = 2.0, and M, = 2.4.
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Fig. 6. Maps showing (a) Mgyg), (b) its uncertainty o, () Mpyax, and (d) A Mgy for the period from 1 January
1983 to 31 March 2008. Mgy and o are computed for nodes where 80 or more earthquakes were sampled. The
insets show frequency-magnitude distributions for four nodes, indicated by white stars. The gray circles indicate the
completeness magnitude, M gyg), Of each distribution.
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Fig. 5. Scenario computations of adding virtual stations to the network to examine their effect on network detection capabilities. Virtual
stations were added to the SSN in operation on 1 April 2008. The station locations are (a) 9.5° E/46.8° N, (b) 7.5° E/47.0° N, (c)

8.1° E/46.3° N, (d) 8.4° E/46.6° N. (e) We added another station (8.5° E/46.7° N) to this configuration. (f) We added a third station
(8.6° E/46.6° N). Color coded is the difference in completeness magnitude between virtual case (Mp,) and real case (M) in Fig. 3. The
detection-probability distribution, P, for each virtual station is the same as that for the closest real station.

48°N R

47°'N

B'E TE 8'E 9E 10°E 11°E
Fig. 7. Map of probability-based magnitude of completeness, My, for temporary networks: Nagra network on 1 January

1990, NFP20-East network on 1 January 1987, and Zeuzier network on 1 January 1988. In each frame, the stations of the
respective network are shown as triangles. Note that the color scale used here is different from that used in the other figures.
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