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Abstract: In comparison with the inversion methods based on waveform model-
ing, the relative amplitude method (RAM) is more suitable for finding focal
mechanisms of low magnitude earthquakes, as precise modeling of short period

seismic signals requires a high resolution earth model, which is unavailable in
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most practical cases. Based on the method originally presented by Pearce, we
introduced a new method to quantify the fitness between predictive and observed
relative amplitudes among direct P, surface reflected pP and sP for a given focal
mechanism and improved the method’ s robustness. We have applied the im-
proved RAM to constraining fault plane solutions of the m, 4.9 and m, 3. 8 Is-
syk-Kul lake earthquakes, Kyrgyzstan. For the larger earthquake, its fault
plane solution derived mainly from pP/P and sP/P measurements at 5 teleseis-
mic array stations by improved RAM is well consistent with the Harvard CMT
solution. As to the smaller event for which CMT solution is unavailable, the
strike of result is similar to the strike of a major fault near its epicenter. Both
long period synthetics and first-motion polarities predicted by the obtained fault
plane solution are basically consistent with the observations recorded at regional
stations. Finally, to demonstrate its applicability in identifying underground ex-
plosions, we also applied the improved RAM method to the underground nucle-
ar explosion detonated by DPRK on October 9, 2006. The result shows that
there is no fault plane solutions matching the overall P waveform characteristics

at teleseismic stations.

Key words: relative amplitude method; focal mechanisms; identification of seis-

mic events
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Table 1 Catalogue of the earthquakes studied in this paper (according to IDC)

H KERZ (UTC)

Iy (2N /° Ar:/u WA/ km myp
E-J-H P Y

No. 1 2004-01-16 09:06:16. 6 42.53° 75.45° 21 4.9

No. 2 2005-04-20 17.48:50. 1 42, 32° 76.53° 3.8
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Fig. 2 Location of the events studied in this paper and corresponding stations used
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wave first motion polarity of the 2004-01-16 earthquake
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Fig.5 P waveforms and corresponding correlograms on some teleseismic stations of the
2005-04-20 earthquake in Issyk-Kul lake region, Kyrgyzstan. (a) Waveform
filtered by the third order bandpass Butterworth filters;

(b) correlograms of the filtered waveform
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Table 3 Relative amplitude bound among P, pP and sP on some teleseismic stations and

P wave first motion polarity of the 2005-04-20 earthquake

&k R/ Fifa/ pP/P sP/P P w137 )
FINES 34.5 320 0.29—2. 24 0.32—2.65 +/—
ARCES 36.9 334 0.25—0.76 +/—
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Fig. 6 Stereographic projection of the focal sphere and the regional stations
(a) Projection of fault plane solution of the 2004-01-16 earthquake (dip 50°, rake 90°,
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strike 267°) 5 (b) projection of fault plane solution of the 2005-04-20 earthquake
(dip 45°, rake 115°, strike 265°). Positive signs indicate compressive

P wave first motion, circles indicate dilatational first motion
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Fig. 8 Comparison between synthetic (solid traces) and observed (dash traces)
waveform on two regional stations of the 2005-04-20 earthquake
(a) CHM(distance 156 km, azimuth 295°); (b) AML(distance 232 km, azimuth 263°). All waveforms are
filtered with 0. 04-—0. 125 Hz third order bandpass Butterworth filter and normalized

by the maximum amplitudes of Z traces
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Fig. 9 Teleseismic P waveform of DPRK nuclear explosion recorded
by some IMS stations and the corresponding correlograms

(a) P waveform after filtering; (b) correlograms
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Table 4 Relative amplitude bound assuming 2006-10-09 DPRK nuclear explosion
to be nature earthquake at 3—4 km depth

&k mHE/ TP/ pP/P sP/P P W41 8 5 1]
FINES 60.0 327 0. 60—0. 80 0.90—1. 00 +/—
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PDAR 80.7 39 0.70—0. 90 0.00—0. 20 +/—
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