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Abstract: The procedure of automatic determination of magnitude for the 20
April 2013, Lushan My7.0 earthquake is roughly reproduced by using the wave-
forms from 40 stations within epicentral distance of 320 km in this paper. The
results demonstrate that the magnitude is rising quickly when the parameters of
this earthquake were issued by China Earthquake Administration (CEA). At
the moment, the measured standard magnitude M5.8 is consistent well with the
MS5. 9 announced by CEA at almost the same time, but it is much smaller than
M?7. 0 revised by the analyst later. The magnitude determined by Automatic
Earthquake Location and Report System deviates largely, and the reasons are;:
D The usage of clipped records underestimated the magnitude; @ Rapidness is
emphasized and the accuracy is neglected. S (or Lg) wave is absent at some
stations when the earthquake parameters are issued, resulting in the magnitude
smaller. Therefore, by reducing the effect of clipped records within a proper
epicentral range and delaying some seconds, the magnitude will be 6. 8 at 137 s
after occurrence of the earthquake. Additionally, the determination method of
Myp is applied and My6. 8 is available at 77 s after the earthquake, suggesting
the determination method of Myp can be applied to get a stable moment magni-
tude rapidly. Finally, we propose the following measures for improving the
method for magnitude determination by Automatic Earthquake Location and
Report System. (O The determination method of M, is used for the events with
magnitude less than 7. 0. In this case, M should be determined with seismo-
grams without clipped records, selected from the stations within a proper
epicentral range in an area where the number of seismograms without clipped
records is absolutely predominant. Meanwhile, the determination method of M,
should be delayed until the furthest station receives the maximum amplitude of
S (or Lg) wave. @ The method for the My determination is able to be applied

to determine the moment magnitude for large earthquakes.
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1
Table 1 The rapid information report history for the Lushan earthquake
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Fig. 1 Distribution of stations around the Lushan Ms7. 0 earthquake on April 20. 2013
The white triangles and black triangles represent the stations with clipped records and without

clipped records. respectively. The blue circle and two red circles represent the epicentral
distances of 320 km. 280 km and 380 km. respectively
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Fig.2 The seismograms of velocity recorded by some stations within the epicentral distance of 320 km
The horizontal axis ¢ represents the time relative to the origin time of Lushan earthquake (the same below) .

the time window of P wave used for Mwp calculation is marked with gray box
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Fig.3 The process from raw broadband seismogram to M; determination for the station MDS

(a) The raw broadband seismogram; (b) The seismogram of simulated short period displacement; (c) The

maximum peak-to-peak value of simulated short period displacement; (d) M, variation with time
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Fig.4 The process from raw broadband seismogram to M, determination for the station RTA
(a) The raw broadband seismogram; (b) The seismogram of simulated short period displacement; (c) The

maximum peak-to-peak value of simulated short period displacement; (d) M. variation with time
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( 50 s) ( 4 RTA



990 37

40 s 40
b
2.3
b
. ’ ’ ML
. b
’ . b
Al Az ’ Al <Az ) Az _Al =100 km Al Az s
20, 0.75C 3/4
), M, , M, ,
M, .
7.0f
= e RTA
= 40t
40 60 80 100 120 140 160 180 200
o IMG
= mﬁ
10 60 80 100 120 140 160 180 200
7.0F
= LAT
- 1. 0k
40 60 80 100 120 140 160 180 200
7.0F
. QT
= '1,0-_/_/_ 2
10 60 80 100 120 140 160 180 200
7.0} Y
= a0t
40 60 80 100 120 140 160 180 200
7.0}
< — Q1
= A0k f
40 &0 80 100 120 140 160 180 200
7.0}
X -1,0-_//_
40 60 80 100 120 110 160 180 200
t's
6 280—380 km M,
M.
M, M, s
80 s 137 s

Fig. 6 Variation of M; determined by some stations without clipped records and mean M; determined by
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The black and blue curves represent the M and the mean M, , the red and

green lines represent the time 80 s and 137 s from origin time
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