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Abstract: According to the characteristics of sPn phase, the paper analyzed the waveforms of three typical

earthquakes recorded by Guangdong Seismic Network and identified sPn phases at a distance range of 1.5 to 7

degree. The focal depths of these earthquakes are determined by using the arrival—time differences between sPn

and Pn phases and then compared with focal depths calculated by other methods. The result shows that this focal

depth determination method by sPn phase is simple and easy to implement and of high accuracy.

Keywords: sPn phase; Focal depth; Phase identification

i HE: 2018-03-28

EEUH. HEMEREN, 0, BRIF=44188 (161901) %E)
EEEN . ZRER(1984- ), 4, TAH, FEMEMZENTIE,
E-mail . 645229773@qq.com.



AT

Sl : ) sPn BEARTHELT AR M HUR R IR L

75

055

O R IR MR 24 T 9T R A2 O [R) R 2.
—, WERRfE R R R S T E R
WE M E RN TIZ 10 E | Ak =R s
AfE RS DU AZ A e 45 22 75 T B R B2
B, AR EREEE M — B2 ErHE
A, Eok, BNMEER ZARET
XTI TIE, HBIST TIRZ EEF AR,
IR sPn 5 Pn PR EN 2 T R R IR R
75122, 2 UK0IERA sPn 55 P RHITER 2 5B IET
x, REXBHSEERARREES XL, N TE
N— RS AT R AR, SR B R EE/NT 1 000 km,
BIACFEH sPn EFIRZ | sPn AR HEE =22
KRG e, HFEAGEE, P =R
(h=

AR AT HREFNE & W IL KR
FRAE sPn EAITEH 2012 4 2 A 16 HT & &R
My 52 HEE | 2013 4F 12 H6 HI &R M, 4.2 18
. 2013 9F 12 A 5 H AREMBEIEE M, 3.6 HIE
EIRRE

1 sPn EAAIRB N sPn—Pn 7ER 512

1.1 sPn =EHBJIRE

sPn JRETRAEAEHISE N Y- A2 00 S IR
S BIHD R S, Horb SV R s p
B, ZJa¥ed P AN EIRER, SAL AN
TR, EHMETEESE M R mAEnE T, B
Pn %, sPn & S Bk, Hah D2t B &
AYNE PR R T, R HRE IC % B
AP A By Bl IR, O HLARIEARD
JASPER TN,
1.2 sPn-PnERHTE

PURTHELERIHISEIET R sPn FOBE D EHHIE,
PEVE R 225 1990 UMY, fEREHIFEARA A R H
WZSEIH TR IR, HESE0h, =214
km, V=601 km/s, V,=3.55 km/s; H,=11.0 km,
V=688 km/s, V=393 km/s; H=32.4 km, V=798
km/s, V.=4.58 km/s, IR0 B ERMIEOL,

—MRERE AN, FEREEmE 1,
sPn—Pn WJTERTZ HRER[RIR A :

OF EJ JB BD DK KS OG G4 4B BD DK KS
T«PF._TH=—+,_+ — H b i +/—)
: VSi IR IP__ Vos Vg LP. Ve IP__ Ve ¥ IP: IP,
T, ~T,
------ Sh=—== f’")‘ — =2.7644(T,, —T,)
Ve Vs . N
ViV VeVe
SoMERETE TSN, HERRmE 2, sPo-Pn FIERZEGRER]FENR .
OG GE EJ JB BD DK KS 04 AB BD DK KS
e e e e e e e e |
T Wy Wy Yy Vg Wy Vg Vi Vg Wy ¥y Vi Vg
J@—ﬁ+J@—@
T, -T1,) V.V V.V
h=m+h=m+J2 f &2 —H,( ;%2 fﬂz)
v, -V e i V: -V, V; -V,
Vo Ve VaVe Ve Ve VeVe

=3.3887 (7., — T, )-1.2258H1+H1=3.3887 (7, —T, )-0.2258H1=3.3887 (7, — T, )-4.8321

MK(U \3—&(2) \Z—Ct(?J)Eﬂ/\J\%ﬁ, sPn 5 Pn Y
eI Z MR RRE IR, SEFELX,
RUEAI X —EE MR, REEEEIRB] Pn A sPn
AR DI B R RR

2 sPn e MR SEFR LI L H i
57 A
21 HRMEEME T

JTREW “+1 HEEENHES 4 1



76 ®

HWoE 38 &

(Hh 5 NAER S . 39 PARIEE); HGH

Wb SRRRES 174,
mEs . FoET B AAEREE
FIBHES T &R XS HEN 14, A
E S
Hh
CH-m
M57 I

1 IR EHFE

Fig.1 Seismic source in the upper crust
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Fig.2 Seismic source in the lower crust
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Table 1 Focal depth of Dongyuan M 5.2 earthquake determined by sPn phase
s UV A/km T ITr, A g A, T hlkm
1 JX\HUC 230.1 1.22 0.57 3.91 10.81
2 FI\YDXS 235.6 1.38 2.18 3.76 10.39
3 JX\WAA 275.3 0.42 2.35 3.95 10.92
4 FN\HAHF 332.1 0.49 1.37 4.22 11.67
5 HI\YOZ 386.1 0.61 0.87 391 10.81
6 GD\GAZ 409.6 0.08 2.37 4.21 11.64
7 JX\YIC 433.9 1.15 2.81 4.59 12.69
8 GD\SHD 449.3 1.70 3.14 422 11.67
9 GD\HE] 4579 1.70 2.67 434 12.00
10 FI\SWDT 485.6 0.89 3.02 4.19 11.58
11 GD\ZH] 504.7 1.30 0.53 4.44 12.27
12 FJ\PTNR 525.9 0.28 3.45 4.12 11.39
13 GD\LZO 5.18° 1.05 1.14 448 12.38
14 JX\HCS 5.94° 0.39 1.41 4.14 11.44
15 HI\CHM 5.98° 0.63 1.06 4.20 11.61
PE 0.89 1.93 4.18 11.55
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Table 2 Focal depth of Nanao Coast M3.6 earthquake determined by sPn phase
s Bulhfs Alkm T, 1T, Ay A, T h/km
1 FI\YDXS 166.4 3.43 15.36 8.87 24.52
2 FN\HAHF 183.3 1.43 3.07 8.56 23.66
3 FI\HAJF 240.1 1.19 0.06 7.13 19.71
4 GD\DFH 272.1 2.23 2.75 7.83 21.65
5 GD\GUL 274.5 1.73 0.27 8.01 22.14
6 GD\HEP 275.1 3.25 2.47 7.88 21.78
7 GD\BLT 280.1 2.46 1.66 8.29 22.92
8 GD\XFJ 280.9 2.50 0.55 8.15 22.53
9 GD\XIG 283.8 2.836 1.18 8.34 23.06
10 GD\ZHX 285.1 1.88 0.92 8.46 23.39
11 GD\HY]J 287.6 2.09 0.834 8.38 23.17
12 GD\DOX 291.8 1.53 0.47 8.56 23.66
13 GD\DOY 294.8 3.25 0.65 8.84 24.44
14 FI\PTNR 295.2 1.69 2.18 8.09 22.36
15 JX\HUC 297.4 1.33 4.62 7.90 21.84
16 GD\HUZ 302.5 1.91 1.94 8.44 23.33
17 JIX\GAZ 363.1 1.92 2.16 8.00 22.12
18 GD\SHG 419.6 1.05 0.64 8.20 22.67
19 GD\XNH 454.0 0.93 0.70 8.48 23.44
20 GD\ZHQ 4952 1.09 0.46 7.67 21.20
P 302.13 1.99 2.15 8.20 22.68
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Fig.4 The sPn phase of Dongyuan M 5.2 earthquake recorded by part of Guangdong seismic stations
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Table 3 Focal depth of Gaozhou M 4.2 earthquake determined by sPn phase

e SV AV Alkm T [T, Ay lAp, T h/km
1 GD\HUJ 245.4 0.93 1.11 3.15 8.71
2 GD\HUD 271.6 1.56 0.89 3.60 9.95
3 GD\QIX 295.3 3.80 0.83 3.54 9.79
4 HI\CHM 305.1 1.39 133 432 11.94
5 GD\YND 323.8 1.33 1.38 436 12.05
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7 GD\LIP 280.1 6.08 1.62 4.59 12.69
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