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Determination of the Focal Depths of Earthquakes in
Shunchang, Fujian Using the sPL Phase
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Abstract: Based on the broadband records from Fujian Digital Seismic Network, the focal depths of M|,
—3.5 earthquakes in Shunchang area, Fujian Province, during 2007—2017 were determined using the
sPL phase. Based on the focal mechanism solutions of these earthquakes, combined with the velocity
model of the study area, the F-K method was used to calculate the Green's function at different depths in
the corresponding epicentral distance; the theoretical waveform of sPL phase at different depths were
then obtained. According to the characteristics of the sPL phase, the broadband records of stations within
30-50 km of the epicenter were selected and filtered. They were compared with synthetic seismograms,
and the corresponding depth with the most similar waveform was found. The determination results
showed that the focal depth was approximately 12 km.,
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Fig.1 Propagation path diagram of sPL phase
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Table 1 Crustal velocity model of Fujian area

2 W vp vs R
=2 /km /Ckm s ) /(kmes ') /(kgesm ?)

1 0.0~4.0 5.6 3.23 2.4

2 4.0~12.0 6.1 3.52 2.75

3 12.0~18.0 6.0 3.46 2.6

4 18.0~25.0 6.4 3.70 2.9

5 25.0~30.0 6.9 3.98 3.1

6 30.0" 8.0 4.57 3.3

x2 EEIREMERE RS

Table 2 Focal mechanism solutions of the earthquakes occurred in Shunchang, Fujian Province
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M13.9 343 68 —2 74 88 306 19 211 8 89 67
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Fig.2 Waveform observed at NPDK station after processing




748 W=

=

T B % i

2019 4

VR /km

S = N W R N0 O

[

0 2 4 6 8 10 12 14 16 18 20
B8] /s
B3 EPIE 45 km A 69426 b H K kB
Fig.3 Theoretical radial waveform at 45 km

from the epicenter

Sg Z KGR A K sPL REA . 7T LA th sPL A2 th
LA I 7 VR I A 0 6 O

4 REMHESER

FIH sPL R AHMEAT 5 U5 R B ) o, 2 2
T M A P 55 Ak B IS S B b R LN P 2R AT EE X 4% F)
W TV F Ry AL 32300 I T X6 I A R DR R B . 3T ik
THE A FAS 3 17 7 b b R 8 RO — A HEAT
X % b UL 4

E 4 nf LA L 5T NPDK &1 5 % IR
FERT 10 km B, BB W& B3 22, JUH 2 sPL &
HH R BB 7 W A B 2% s IR IR /N T 5 km B, 3
W& B2 1E 6~9 km XA, BB & B
B, FUHGRE 6 km. 7 km. 8 km I, 52 R0 9%
FIERIE I 1) sPL 5 AH BB 98 5 4 1 W 4, DI 5
Mok E A NPDK G 8 sPL Z AR A5 69 I vk 752
FRI IR B N 1% A 6~8 km Z [H] ,

VR ML I R P A Y L MR DR R A
B — L G X 5 A1 Uk b AR 0 B R U R
1 7~8 km Z[d],

5 itig

X I Y e M R £ R R 1R

B, i Fl HypoSAT & i F )57, 45 H 1) 72 TR IR
JEAE A 8.0 ks o [E 1 5B £ I S5 2 Ml R 4 H I 51
TRBE & 9 kem ; S V8 A2 IR AL A BT A5 10 00 B PR TR B R
7.6~8.8 km"", XHX =AREMEKRE IRER 1
~2 km, 2 UEAL RSO P R RO TR R
RE ok T I dme A VR B T R B R A SsPL I s 1 IR
JE S e i 2 R R SR R I B R A —
SE R X, ST T b R T T B S IR R T L
TREEDS . FIFH sPL RE AR 2 1 1L VK M 1 O B 1%
AiX — N,

18

MBI B
16 1 \" 'A‘w"A ‘AA“‘ O

(AN ESWN AN VAN
WK T AT ANV VNN Y
Bl VA WA AN AT VAN
Y v A N AT A
N VI LA
VA~ AT
=N T AN A
\ A/: ’ AN TAAZVY U NASA
S AN
VRSSOV A VA
61 \‘—\;. S0 A"" VAV, V"" v
_ N QARG AWNTATAAATATA
4 \A ‘m?j“ WAAY AR

VRE/km

i "/‘_ﬁl‘.. N na
0 2 4 6 8§ 10 12 14
A 18] /s
B 4 NPDK & @Rk B 5 R %k %k B

Fig.4 Theoretical radial waveform at NPDK station and

comparison with observed waveform
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