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Abstract; Using the thelO8 seismic event waveform data recorded by Fujian regional digital seismic network
and sharing data of seismic stations in the neighboring province during September 2012 to April, 2015, the
paper firstly used the Atkinson method to calculate the average crustal seismic wave attenuation in Fujian, and
then used Moya method to obtain 98 station site response. On the basis of above, the paper calculated the source
parameters of 45 earthquakes with M; =2.0 of the Fujian Xianyou M; 5.0 earthquake swarm sequence and
calibrated the relations among the parameters. The results show that: in single logarithmic coordinates, seismic
moment M, increase with increasing magnitude M;, there is a good linear relationship as the statistical

relationship for LogMy=1.06xM;+9.9; relationship between the focal radius and the earthquake magnitude is r=
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112.7xM,~152.8; corner frequency reduce with increasing magnitude M,, the linear relationship is f=-3.2x M+

17.7; stress drop increase with increasing magnitude M, the linear relationship is Ao=1.52xM,-3.28.

Keywords: Fujian xianyou; Source parameters; Seismic moment; Stress drop
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Table 1 Source parameters of earthquakes with M;=2.0 in XianYou
R EPALE

5 FAE WA e i) Hikm M, /(pm-s) f./Hz M,/(N-m) My Ac/MPa rm ©%
1 2011-12-30 02:38:39.1  25.653 118.726 20 29  3.029 4398 1.1008 E+13 2.6 0.177 300 8
2 2012-01-13 22:02:254 25596 118777 20 2.6 0990 10259 3.596 4 E+12 23 0.735 128

3 2012-04-15 11:57:01.1  25.660 118.708 13 4.1 58406 4.146 21223 E+14 35 2864 318 39
4 2012-04-15 12:02:02.7  25.653 118.717 14 34 7432 6561 27007 E+13 29 1444 201 33
5 2012-05-11 22:39:224 25653 118721 18 32  3.866 8.664 14047 E+13 2.7 1729 152 23
6 2012-05-24 18:02:17.9  25.653 118.724 17 2.8  1.627 9.097 59105 E+12 24 0.842 145 16
7 2012-06-10 16:17:54.8  25.657 118717 17 25 0981 10.091 3.5634E+12 23 0.693 131 3
8 2012-11-25 07:48:493  25.631 118.748 17 3.8 16236 6.173 5.899 7 E+13 3.1 2628 214 40
9  2012-11-25 17:42:39.1 25629 118749 17 34 6123 7.061 22249 E+13 28 1483 187 26
10 2012-11-30 14:59:13.4  25.627 118.749 18 33 6270 7455 22784 E+13 2.8 1.787 177 30
11 2013-01-12 22:57:21.0  25.637 118.740 10 24 0760 10.711 2.760 6 E+12 22 0642 123 4
12 2013-02-10 03:25:46.1  25.633 118.742 14 25  1.122 10290 4.0779 E+12 23 0.841 128 9
13 2013-02-23 23:23:14.8  25.638 118741 11 3.0 2428 10.144 88224 E+12 26 1.744 130 12
14 2013-08-03 02:43:56.5  25.635 118.746 10 42  50.164 4908 1.8228 E+14 34 4.080 269 48
15 2013-08-03 05:23:36.5  25.631 118.748 8 28 1773 8727 64429 E+12 25 0811 151 9
16 2013-08-09 13:38:40.9  25.631 118.747 11 3.5 12860 5933 4.6730FE+13 3.0 1.848 222 43
17 2013-08-09 13:53:24.0  25.629 118.748 11 29 2284 8336 83006 E+12 25 0910 158 25
18 2013-08-19 17:36:20.0  25.630 118.748 10 3.8 25.660 4.244 93243 E+13 32 1350 311 53
19 2013-08-19 18:05:28.7 25.633 118744 9 27 1304 8969 47388 E+12 24 0647 147 11
20 2013-08-23 05:02:01.4  25.631 118750 10 4.5 130.698 3.415 47492 E+14 3.7 3.580 387 76
21 2013-08-24 00:49:57.4 25627 118752 11 3.0 3371 9041 12250E+13 27 1714 146 25
22 2013-09-04 06:23:26.8  25.629 118.752 11 5.0 425438 2.662 1.5459E+15 4.1 5.523 496 82
23 2013-09-06 07:23:38.0  25.636 118718 9 23  0.617 11.850 2241 0E+12 22 0.706 111

24 2013-09-08 22:56:38.9  25.627 118750 9 2.5  0.848  9.005 3.0820E+12 23 0426 146 5
25 2013-09-14 02:59:50.8  25.622 118.756 10 34  7.752 5136 28168 E+13 29 0723 257 69
26 2013-10-18 14:05:23.6  25.631 118.744 10 33 5678 8.679 20633 E+13 2.8 2554 152 43
27 2013-10-30 01:50:12.3  25.631 118.750 10 4.5 153254 3.160 5568 9 E+14 3.8 3326 418 82
28 2013-11-04 20:34:40.5  25.619 118755 11 3.0 3.097 7.884 1.1254E+13 26 1.044 167 21
29 2013-11-06 21:31:24.6  25.619 118.756 11 2.8  2.033 6.328 73886 E+12 25 0354 208 17
30 2013-11-19 03:03:58.9  25.623 118.755 10 3.2 5487 6270 19937 E+I13 2.8 0.930 210 35
31 2013-12-16 19:01:36.0  25.639 118.739 10 3.1 3405 6.704 1237 1E+I13 2.7 0.706 197 17
32 2014-01-02 13:56:38.3  25.638 118.740 10 2.5 0927 8.899 33672E+12 23 0449 148 7
33 2014-01-02 23:34:08.6  25.640 118.738 10 23 0554 10.632 2.0122E+12 2.1 0458 124

34 2014-01-07 06:43:42.6  25.636 118740 10 29 2125 7512 7.7200E+12 25 0619 176 16
35 2014-01-27 13:50:18.8  25.640 118.738 10 3.1  4.020 9.333 14607 E+13 27 2248 141 25
36 2014-01-27 13:53:04.1  25.641 118738 10 2.5 1.124 7416 4.0845E+12 23 0315 178 5
37 2014-02-02 00:03:47.5 25640 118737 10 2.0 0290 15000 1.0526 E+12 1.9 0.673 88

38 2014-02-27 14:32:29.7 25637 118742 10 2.5  1.100 6493 3.9971E+12 23 0207 203 8
39 2014-03-14 19:53:36.0  25.634 118.743 11 3.8 22457 5266 8.1604 E+13 32 2255 251 52
40 2014-05-12 18:24:193 25638 118739 10 3.0 3302 6920 1.1999E+13 2.6 0.753 191 20
41 2014-05-24 00:14:12.5 25639 118737 10 2.8 2081 9.104 7563 1E+12 25 1.080 145 18
42 2014-07-03 17:14:26.7  25.639 118.738 11 3.0 2222 14169 8.0735E+12 2.5 4348 93 20
43 2014-07-19 01:50:15.9  25.639 118739 9 33 6216 5566 22587 E+13 2.8 0.737 237 32
44 2014-07-27 20:28:59.1  25.643 118.734 10 2.6 0933 7234 33921 E+12 23 0243 182 7

N
(9}

2014-07-27 20:52:40.7 25.641 118.736 9 23 0.584 10.202 21229 E+12 2.1 0427 129 5




i

i

. FEIEALIE M,5.0 FEREFS R TR

ZRITHR

79

500

400

300

HZEFE/N - m

logMo=1.06"xM+9.9

2 25 3 35 4 45 5
=M,

-
(5]

iy
o

15 I M

wm

=M,

U m

7 IF%Mpa

200

100

Ao=1.52xM,-3.28

2 25 3 35 4 45 5
=2

5 BIFRZHERIMRA

Fig.5 Relationship between seismic moment(a) ,seismic source radius(b),corner frequency(c) ,stress drop and magnitude M,

3.2 Nz FIBEHYE 3R L AHIE

4] 45 ANHUTEERO iV SRS
S, WE 6, EIHEEPRFTRIAR &R AR
JIFE(E ., Abercrombie T 3CINA R S RN IFEAFAE
2 MRAGER, — RS DV AT X

(d) BoREREN IR EBRIE R NIEAR LA,
D—fErtnEmZE Mo, RILUEH, BlFA 2
MESHFIN DRERA, MR T E 4 #2013
F9 H4H M 50 EFEMEEFRGI 2014 47
H 3 H M 3.0HE, BIKE, FEANIERE
HEMNSFEEIN, EERIARSHIN %,

A, CRBEFESNIFAFERHBOMNE, Bl5S  REFRGEIHILT 1 RS R R R,
: ‘ ' ‘ ' ' ' ' ' e THRE
*M,5.0
5k 4 _

W P Mpa

[ #
Tt S AN D (.
T
: +

21]1?42{!1

1 1 1 1 | 1 L 1 L 1
2012-03-31 2012-06-30 2012-09-30 2012-12-31 2013-03-31 2013-06-30 2013-09-30 2013-12-31 2014-03-31 2014-06-30 2014-09-30

IRl (- A-H)
6 N IBESERNR R A

Fig.6 The time course changing diagram of earthquake stress drop and M,



80 GES

2 = 37 %

M, 4.0 DL ER) S DMHIEEE FERT 1 DA M,
42 WEN DFEAT A THE 31~ 4 B2 MR,
FREATHY M, 4.5 HUE RN DB/ NT M 42 19, &
=IEr M, 4.5 BRI DN BoRFZRIN
T ES K- = - ZEACRIE, B R R DR
A RENTRE, RGP IR R
M, 3.0 iR, FIRESERXpEAG S, HERE
ZHHERN,

4 G55

AR Atkinson Y EE T RAS EIEEEHIX
P RO IR IRUARFIE , TR Moya 5107513 & (845
FIREEENIGE & N AR AT 30 km JERINAYSLTT
98 MHURE SULHIZHIMR ., AEEEA E AR
% My 5.0 F=EEFS1 45 4> M, =2.0 HIENEIRSEL,
TR T, BRI N ERSIAR,

(1) fREEHDX M T2 O S AR R R A R
Q(f)=452.4 f o3 SR EARHEEIN Q, M n
B, THEESIN o8 MEuHim R E L, A 62
NERARIE 1 MHERED, 12 DE1E 2 MEE ks,
24 NERIERERER K,

(2) (iF BRSO SELE AR, WEsE
M, HORRRS RS, M, FORE R R, it A
7 logMo=1.06xM,+9.9, W& BRI IR A |
EIFNEAL r B M, FORE KRR &~
Mg 2R A, r=112.7xM,-152.8; 5 F i
o ARBEE E S M, OB Rt 2s /N gt
FNN . f=-32xM+17.7; N IB% Ao EARBERE S,
M, FIEERMAE R, itk RN Ao=1.52xM, -
3.28, BEHERSEAARIFIEER A,

(3) WA ERF IR DSBS
Z, RI 2 EsE o O ENHE, RN
TER FECE, EERIN WEREREN ST
EHIL; A M, 4.0 DL EHEE N DR FE =
R EZE T R-E - R AR, EERN D
FEE TR,

B AP AAZ A d P E 3R B H R T
TRITRARFFAR, LLHAR. ;FAFRL
RERAE, ANERZESFTELELTH ST
e, EIEEME.

SE 3k

[1] Atkinson G M, Mereu R F.The shape of ground motion
attenuation curves in Southeastern Canada[J]. Bull Seism
Soc Amer, 1992, 82(5). 2 014-2 031.

[2] Moya C A, Aguirre J. Inversion of source parameters and
site effects from strong ground motion records using
genetic algorithms [J]. Bull Seism Soc Amer, 2000, 90
(4): 977-992.

[B] ZHT, B 5, BR b AR X MR AR T Q
18 . Hua R N FE 5 SRR 5T 0] R 5T, 2012, 35
(3): 381-386.

[4] XU A, BT, HErte. R B & R0 s AR e
WAL, RIRZEAZHAR])]. #EEFR, 2003, 25
(2): 211-218.

[5] ¥Ed, *BEE, XA, S TR BT RN
HMAR[)). HERYFESAAR, 2003, 46(1): 54-61.

(6] 4& 1, BRENr, *PrLe. 2008 F101 8.0 HHIE 5
RS BRI RO BRI 2009, 52
(2): 365~371.

[7] Moya C A, Aguirre J.Inversion of source parameters and
site effects from strong ground motion records using
genetic algorithms [J]. Bull Seism Soc Amer, 2000, 90
(4): 977-992.

[8] Brune J N. Tectonic stress and the spectrum of seismic
shear waves from earthquakes [J]. J Geophy Res,
1970, 75(26): 4997-5009.

[9] Kanamori H.The energy release in great earthquake[J]. J.
Geophys . Res., 1977, 82(20):. 2 981-2 987.

[10] B, B4k, Bk, BOOE | RIHESHEF
RIgmHII]. ZeraHbZE, 2010, 30 (S1): 19-27.

[11] 2BHREF. R Moya 7772 R EH T MR R IR AR & b
SRR ARIEHITERTIY, 2006, 22(1): 40-46.

[12] Abercrombie R E. 1995.Earthquake source scaling rela—
tionships from -1 to 5 ML using seismograms recorded at
2.5 km depth[]J] . J. Geophys .Res., 1995 (100) . 24
015-240 36.



