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Changes of P-wave, S—wave Corner Frequency Ratio of
Xianyou M;5.0 Earthquake Sequence in Fujian Province

CAI Xinghui, DUAN Gang, SHAO Pingrong, ZHANG Lina
(Earthquake Administration of Fujian Province, Fuzhou 350003, China)

Abstract: By using wave data of Xianyou earthquake sequence recorded by three stations near the Xianyou
epicenter region in Fujian, the paper analyzes the P, S wave corner frequency ratio of 73 earthquakes before and
after the Xianyou M;5.0 earthquake sequence on Sep. 4th, 2013 by using the PITSA software. The result shows
that the corner frequency ratio of the 3 stations has obvious downward trend before the main earthquake, and it is
changing shape different between different stations before and after the main earthquake.
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Fig.1 Xianyou earthquake sequence map and distribution of

stations near Xianyou earthquake region
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Fig.2 Schematic diagram of the main parameters of spectrum
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Table 1 The change of the corner frequency ratio of P and S wave before and after Xianyou M,5.0 earthquake

o . Hﬁa‘ll]‘ﬁl/ﬁ.ﬁ B HHZW A ARG B R
-H-H - [P £S  fPIS /P £S fPIS £P £S fPIS
1 2011-01-20-10:34 2.0 93 99 094 6.8 70 097 9.7 101 096
2 2011-01-27-17:48 2.3 9.0 93 097 6.1 6.1 1.0 90 112 0.80
3 2011-01-29-14:59 2.8 7.4 85 087 7.2 79 091 8.9 8.8 1.01
4 2011-01-29-18:24 2.2 9.7 10.1 096 9.1 96 095 102 100  1.02
5 2011-01-30-13;00 2.1 9.8 100 098 94 107  0.88 9.3 105 0.89
6 2011-01-30-13:41 2.1 102 105 097 113 124 091 92 100 092
7 2011-12-30-02:38 2.9 7.8 74 105 7.0 72 097 9.0 9.8 0.92
8 2012-01-13-22:02 2.6 9.0 8.5 1.06 6.0 40 1.5 9.1 9.0 1.01
9 2012-01-15-15:16 2.0 72 75 096 6.5 6.1 1.07 8.2 7.6 1.08
10 2012-01-17-22:51 24 6.3 52 121 6.8 52 131 7.9 8.7 0.91
11 2012-01-19-05:51 2.2 78 7.1 1.10 6.2 5.8 1.07 7.8 8.8 0.89
12 2012-01-19-18:45 2.7 72 5.1 1.41 55 53 1.04 8.7 9.1 0.96
13 2012-02-02-23:06 2.1 93 11.0 085 6.3 60 105 9.5 8.8 1.08
14 2012-03-20-03:34 2.4 6.0 55 1.09 6.5 60  1.08 9.0 8.8 1.02
15 2012-03-22-05:10 2.5 102 94  1.09 6.2 59 105 9.4 9.2 1.02
16 2012-04-01-18:39 2.5 9.5 99 096 55 62  0.89 9.4 9.0 1.04
17 2012-04-02-04.44 2.0 8.8 90 098 6.5 70 093 72 8.4 0.86
18 2012-04-02-05:56 2.5 6.7 6.8  0.99 6.3 5.8 1.09 7.8 75 1.01
19 2012-04-04-02:15 2.6 6.0 58  1.03 6.1 70 087 8.9 8.5 1.05
20 2012-04-15-11.57 4.1 6.4 62  1.03 2.4 28 086 8.1 8.8 0.92
21 2012-04-15-12:02 3.4 53 48 110 4.7 50 094 7.8 75 1.04
22 2012-04-16-23: 25 2.2 5.7 58 098 7.1 79  0.90 8.8 8.7 1.01
23 2012-04-18-13:11 2.3 78 72 1.08 7.0 62 113 8.9 8.2 1.09
24 2012-04-22-10.22 2.5 5.8 5.1 1.14 7.7 7.1 1.08 9.2 9.5 0.97
25 2012-04-26-23:34 2.2 6.2 60  1.03 7.6 66  1.15 9.0 8.3 1.08
26 2012-05-11-22:39 3.2 59 60 098 5.1 4.7 1.09 72 8.3 0.87
27 2012-05-12-22:40 2.5 75 6.5 1.15 7.1 70 101 7.8 72 1.08
28 2012-05-14-07.43 23 8.5 70 121 6.3 5.1 1.24 9.0 74 1.22
29 2012-05-24-18.02 2.8 5.1 50 1.02 5.8 63 092 8.8 7.7 1.14
30 2012-06-10-16:17 2.6 5.0 60 083 6.9 6.5 1.06 7.8 8.2 0.95
31 2012-06-13-13:09 2.2 6.7 6.1 1.10 6.8 60 113 9.5 100 095
32 2012-06-14-14.03 2.5 8.5 70 121 6.6 50 132 8.9 8.4 1.06
33 2012-07-22-02:27 2.0 95 92  1.03 8.0 72 L1 9.0 9.5 0.95
34 2012-11-15-23:44 24 111 120 093 5.8 56  1.04 8.7 8.1 1.07
35 2012-11-25-07:48 3.8 9.0 88 102 7.4 86  0.86 9.0 8.8 1.02
36 2012-11-25-07:49 24 8.5 91 093 8.8 90 098 8.1 9.5 0.85
37 2012-11-25-07.50 2.2 7.1 81 088 9.0 93 097 9.1 8.1 1.12

(Fe %)
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-A-H-t: P £S  fPKS P £S  fPIS /P £S  [PS

38 2012-11-25-07:55 2.3 9.8 121 081 8.0 72 1.11 9.5 9.1 1.04
39 2012-11-25-08:04 2.2 9.2 11 0.84 93 9.0 1.03 72 8.8 0.82
40 2012-11-25-08 ;44 2.0 9.8 117 084 100 118  0.85 10.5 8.0 1.3
41 2012-11-25-08 45 2.6 110 148 074 8.9 72 1.24 8.0 8.2 0.98
42 2012-11-25-10,04 2.1 108 117 092 9.1 103 088 9.1 9.3 0.98
43 2012-11-25-17.42 3.4 9.7 9.5 1.02 9.0 8.8 1.02 10.4 94 1.11
44 2012-11-27-19.45 2.1 9.6 7.7 1.25 6.5 42 1.55 8.5 8.2 1.04
45 2012-11-30-14.59 3.3 7.0 5.3 1.32 6.6 6.2 1.06 5.2 3.8 1.37
46 2013-01-11-18:16 2.0 10.2 8.1 1.26 6.5 5.1 1.27 9.3 9.0 1.03
47 2013-01-12-22.57 2.4 9.2 7.0 1.31 8.1 9.6 0.84 8.0 100  0.80
48 2013-02-10-03;25 2.5 8.2 73 1.12 6.5 5.1 1.27 9.8 8.1 121
49 2013-02-11-01:05 2.4 94 7.8 1.21 8.1 8.0 1.01 9.5 79 1.20
50 2013-02-23-23,23 3.0 9.2 8.8 1.05 72 5.8 1.24 9.1 9.9 0.92
51 2013-08-03-0243 42 6.3 7.1 0.89 47 7.8 0.60 5.0 6.5 0.77
52 2013-08-03-05:23 2.8 79 6.1 1.30 5.1 48 1.06 5.3 45 1.18
53 2013-08-09-13:36 2.5 6.2 6.7 0.93 6.0 6.2 0.97 8.9 9.0 0.99
54 2013-08-09-13.37 3.1 6.7 7.0 0.96 6.2 45 1.38 9.0 9.7 0.93
55 2013-08-09-13:38 35 3.8 35 1.09 47 3.8 1.24 6.2 8.0 0.78
56 2013-08-09-13:53 2.9 5.0 5.1 0.98 53 6.8 0.78 7.5 9.0 0.83
57 2013-08-19-17:36 3.8 43 6.0 0.72 59 6.0 0.98 5.3 8.9 0.60
58 2013-08-19-18:05 2.7 107 110 097 105 118  0.89 8.6 72 1.19
59 2013-08-23-05:02 45 5.3 5.8 0.91 59 5.0 1.18 9.1 100 091
60 2013-08-24-00:49 3.1 5.1 5.0 1.02 5.7 6.8 0.84 9.0 100 0.90
61 2013-09-04-06;23 5.0 3.9 3.2 1.22 3.7 3.6 1.03 33 4.1 0.80
62 2013-09-04-06 ;53 2.4 105 107 098 78 8.9 0.88 10.0 9.7 1.03
63 2013-09-08-22:56 2.5 117 110 106 7.1 8.1 0.88 8.2 101 081
64 2013-09-13-14:22 2.1 8.0 8.8 0.91 10.1 9.0 1.12 7.6 9.9 0.77
65 2013-09-13-15;12 2.0 102 119 086 8.9 9.8 0.91 10.4 9.5 1.09
66 2013-09-14-0259 34 9.1 8.0 1.14 43 5.2 0.83 9.0 8.8 1.02
67 2013-09-27-11.45 2.1 10.4 79 1.32 10.3 72 1.43 9.9 100 099
68 2013-10-03-16:49 2.3 9.8 122 0.80 102 123 0.83 10.0 9.2 1.09
69 2013-10-18-14.05 3.3 116  11.8 098 78 8.0 0.98 9.1 9.9 0.92
70 2013-10-30-01:50 45 49 5.1 0.96 52 48 1.08 9.3 94 0.99
71 2013-10-31-20:50 22 116 121 096 7.0 72 0.97 9.6 112 086
72 2013-11-03-00:13 2.3 106 117 091 99 9.5 1.04 112 115 0.97
73 2013-11-04-20.34 3.0 104 103 1.0l 9.7 100 097 9.1 9.9 0.92
74 2013-11-06-21:31 2.8 103 11.8 087 78 7.8 1.0 9.2 9.9 0.93
B LA 351 1.02 1.03 0.99
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Fig.3 Relation between magnitude and corner frequency of Xianyou M; 5.0 earthquake sequence

Z ALk SEIME N 176, Molar AN iz Z8 5541
AR LAY FEIS I 45 N 1~3, Molnar #57Y
DL M Wiz 28 A4t i SR BIA R Pk i 455 A R
BT S WA AR 5 H TR 2 O
FIARF,

AR SCRIAS 5 F R LU AE 45 2R 5 3k 55 AT
LB, WNE 4, K5, Elenlll, 346G
P, S EAABURIE M, 5.0 HUESRERITE H B
AR BE, A PR S B P A AR AR L
AN —3, S P ABRIZ L P Ik
i ARSI e Bh B R — 2 3 DB B
A I A2 A BEA AL A — 5 DO, ARl Ab
FENNE M, 5.0 HURZHTHER B0 45 #A A% L AR L B0 R
B RRE, AFEZAERE 3 A6 B8 AR Al
Ui My 5.0 HiFREHT S 0928 4k i) BAR R AP TE 22 57

T HZ W5 8 AR ELAE 2012 4 06 A 14 HIF IR
ST, 2012 4F 11 H 25 HIXRIWRIRME, Z)5
wA BT, T 2013 402 A 11 H X% TR,
2013 4F 08 H 19 HikBIHRAKME, AALE L Fd i
HERA My 5.0 MG, RIEPGE TR, MEARKS
PR L 2012 4F 04 H 04 H IR BEZZ1E -
FHAg#aH, HF 2012 4F 11 A 27 HisBREEE
e T, 2013 4F 08 H 03 HiXBIRAKESE, 7F
P A2 B30T 1 F AL T &4 My 5.0 Mg, Ee
IR EE, B S D AR LTE 2012 4F
11 H 25 HEZ®E B, JFT20124F 11 A 30 H
B E)E 2218 R R, 2013 4F 08 H 19 HikE|
BANME, ZEAATER TSR LA M, 5.0 HiE,
R R M,



78 LR 354
. BJ 0 ) 50
12 \I
10
10
< 8
=S .
64 Iy
S 2
4 4
2] 2
0 . . ,
0 10 20 30 40 50 50 70 80 . 10 2 u w . o o a
b "] 5.0
14 5.0 » J
A
12 i,
« 10 N g ﬂ ﬂ
E 8 E
= % . I
4 1
2 4 5 ]
0 . . .
° 1 ® % o * 5 7 5 2 10 20 30 40 50 50 70 80
16 5.0 18
15
14 4 \J e
12 .
N I o 12
= s
S < s
= 06 - 05
0.4 4 04 |
0z 0.2
0 a T
0 10 20 20 a9 s0 50 70 89 o 10 20 el 40 50 80 70 50
RS RS
P4 WTEAIRA P UL, S WM ABCRAIS R L Bl s HRIASKE PUL. S BEARBURA AR L
FAE f £ AL f £k

Fig.4 Change curves of corner frequency of P and S wave and
their ratio recorded by licheng station in Putian city
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Fig.6 Curves of corner frequency and their ratio of P and S

wave recorded by Hiuanjinfeng station

Fig.5 Change curves of corner frequency of P and S wave and

their ratio recorded by Dongzhang station in Fuqging country
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