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Study on the Focal Mechanism Changing Process in Earthquake Concentrating
Area Using Correlation Coefficient of Body-wave Spectral Amplitudes

LI Xia, DONG Xiang, LIU Xi-qiang, MIAO Qing-jie
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Abstract: The ratio of observed spectral amplitudes of direct P and S wave phases is linearly correlated
with the ratio of their radiation pattern factors, and the radiation pattern factor depend on geometrical
property of focal mechanism, if 2 events occurred in same focal region and recorded by same seismic sta-
tion. Using low-frequency spectral amplitude values the correlation coefficient can be calculated, and the
coefficent gives a normalized measurement for the similarity of focal mechanisms. Applying this method to
the Qingdao earthquake sequence in 2003 and the small earthquake concentrating area in conjactive area
of Hebei, Shandong and Henan provinces, the events with similar focal mechanism can be grouped, and
the temporal average correlation coefficient curve of earthquake sequence can be obtained. The results
show: the temporal average correlation coefficient curve of Qingdao earthquake sequence is changed from
centralizing to scattering pattern, namely stress strength in focal area was transform from comparatively
concentrating to separating; but the coefficient for conjactive area of Hebei, Shandong and Henan was
poorer, regional stress concentration is not formed one dominant diraction.

Key words: Focal mechanism; Earthquake sequence; Small earthquake concentrating area;

Body-wave spectral amplitude; Correlation coefficient

YieF5 H #1.2009-03-23
REETE IR HER 2008 FRFHBETRES
feERA 2 Q975 - ), L (WHR) , B PRI B A A, TRIT, T8 58 I & B B T4



232 EEEAE

¥ & ERH

0 5E

BT FMMEN S EBESENEE., X
SEHRAIESABN TR, B PR R
RS BEAH B B, IR REH, BER
FIBIENLH AL W A TE MR, BA B E MR
Bk,

Lund %" $8 4 — R {2 35 45 1 12 4 56 1 10
Jrk, FHOR B R R B B AL B AR bt AR, R
L2 R B B R ST T 2001 4E P01 REVT 6. 0 4%
HIFRFFF1.2003 4F = F Kk 6. 2 B BFHI L&
2002 4535 PRI IR /N B 51 1) 1 3% 08 A8 36 2 St
JF BB AR ALARAE , A 5 3R AR 51 b WL A DU B
B2, FFFI Y8 30 2 W AR WEAH 56 R EON F TR AT
TEREFE B B (I B 5 1 7 /N BT 51 P M RR i L 3k %
B, 8 BT IR 0 FE O 2 B R AEAR A
Bl SR B AT VR K/ N 5 IR AR 5 B A
Ao ARSI IR L ZR M A A e 5 R B A )
L, B T R T 2003 4E3 5/ VB RS IS
BT R X BAE P /N R AR P X, T R VR X 4 1
FX R BRI El B AL B L . 5 SR X Ay i xih
Rl X /N R R AL 2 A AR T ST R s
W, 7ESCPR MR TR o BV AR RS SR H 1 R TR
R B R IEHLE] B9 A X AR AL 3 e R BB A —
ESENEN .

1 JR¥

Lund F1 Boovarsson'* ZE A} 55 7K % B9 35 Olfus Hb
X /NR R YR ML A A inf £2 L5 P F LK PLSV R SH
AR 15 DR AH 5C 2R 1 3 W — £ R AR VR AL
HEER,

T AR ] — R IR X B -— AR, TR P4~
MR Z B R/ N T RSB S Z B, B
24 XA HUEBIR — G u R UMY B R
B A A e 1 37 ) B L P R — R . R
F 1 M RE 2 HBAF — B, ER— R
P M 52 2 AR AE ] 6 3 i I 5B 2 b T AR R
N

0,() _ MR (8,0) P, (DNF {f,r) 6N (S)
0,(f) M, ()R, (0,0) P, (r) Fy(f,1) G (H L(f)
(1)
R, fERAEr RNHMBEEMZWHERE;
G (f) R &I e 137 5 1(f) A A% M 1L, P R
SHRAEXR(0,0) HHBHHBEHEMET, 0.0

TR G R B P (1) RIS

HORSC (USEERASE F (f,r) Rk B 3Em R 5.
MO HHTEMRERE 4355
mG)

D = oy
Kb M, WIESE . KRR,

(2)

(1) BFAT &4k
0. _Ri(6,9) M(1) 1+((2))
0,(f)  Ry(6,0) " My(2) "1+ (ff.(1))°
(3)
Bf< < ()RS (2) 0, (3)ATERRA
0,(f,) - R (8,0) M,(1) (4)
0,(fy) R,(8,0) M,(2)

R0, (o) 1 0, (fy) R Fi 2 B TR 10 A
%ﬁ;%%%%—%ﬁﬁo

st (4) AL, R A R EIK BT 4
PR G BTN 2 52 TR 54
I T 2 RAHXR . TSR PR TR
VB A JLATH P (G ) A AR B o X1
AR RO, TS A 2
B e £ ), 4L B A P PR F 2 ot R R 4
B A0 AR R U B — ke, IS4
WRMEHERET ST |, F Tl
B R 4 X R AR R ) & A8 B
AR FH R 2 R AL 5

A Lund 5845 60 H-58 A 5 R B A 1
Jr e, ] — M o X 4 A 2 0 BT
SR, I P.S W IR B (3 A X F
. T3 AEEIRIER, B AT LS E s 4
R BRI R P U (PZF PR) el A1
FIYIT S P2 (SZ.SR Al ST) , Bk 5 A R AR 4
B P A R B T LS EI S b A
Mﬁ:

3 -0y =P

JE =0T (=)
Aol r R WS (Y LS MBS
RATRI 5 ey TR 1y, T 55— YO
MBI, ACE X, WS R IR R

PR IRIBAR SRR ) T PRR R L BATE
AL 77 (L 0 B L 153 B8k 53 7 0 A8 foL
B MEBHEREGEE 1A% GIE R FIRE
PR AR, A L A LT HE A - S

(5)

rxy



%3 5 SRR IRIEAN RO P R KR BN R 233
XK BB EAR, R4 B R S8 1 B TR AL % 1 LA B, N SAC A BIBRIRENE =08
M EARFRIEENES. MIBEIAE, A P S EH B EREEEER, X

2 WRALBT A

2.1 EEFNTIAE

IR BT b7 & W 4 ) 0 b R SO S A3
B, ERABIHEAE 1 ~20 Hz 2 (6] B4 HEF
HL B AR WA E , T AR b AR {XAE 0. 05 ~ 20 Hz Z[H]
B B - SHL i A5 R 0 R, SRAE B R 50 Hz, {f
FABTRIEY A4 T 0 b iy BE LM AT, WA
o R ZERE /DT 5% Wid kTR, B
R PR, & M AT AR I AL TE . AT IR
TSR EITE R

BIR B HERRXMUAE, I B G
B AR YR DX Ay PR B A X T A U DX DAY i R [ ) B Y R 8
. FAMAETEESBRF X R/ NEE DX
RS TR E & MIERE & MERIE R
o

RAE G EP AL BT S ERER M
fifh. RIEREMES GUERIAITALMA, X & uhid
RPN KT BT SRR A& .
B ’

R(t) = N(t)cos(A,) + E(t)sin(A4,) (6)
T(t) = N(t)sin(A,) + E(t)cos(4,)

A R(e) AT (o) FontR1a MY [a) 43 &5 N (t) F
E(t) RAAMHEACFRE BT 4, KA T iAo
2.2 HEAEFIILRIEE

R*=0.9513

HAHF log10 (F 43 % { 4 #)

HE2 loglO(FHEE B

(a) 20034E6 8 SHA2& 78 (FEHD 520035

6A6H3. 8B E (FHMF2) MK

O [F) 72 o B P 1T S R BBUAS [ et 1) 2 4, RAGRATE P 3
S PR EERBEFAEZE RN HIK, HHEX
B () UL BT B A B i, R D BE T B D (B8
o SRETHE AL I A R O T I X B A T 3R R
fHo
2.3 HHEARIEREEX R

AR 8 Fr 3 R B F X/ MRE X
wREAA T E R IREAR SR, AR PR A R
RESRPHE A 4 ~9 T ERERIER, R
A PR TE [ — B 3 R BE B A RIS E >
BAMAIE. B 145457 HSFIHRAAR H
X HIG R IAA D R AT AR, I 1 (a) 2
200346 H5 H4.24:52003 46 H6H3.8%
HRATTESER, W LIE BB E g0 2 LB
B, FAC R BGE 0.951 3, RBIX B b B R IE LI
MR LT R R TE— Bt R EF A LK
SR P SV B SH B S e AT 2 1 AR IR
FIBE TR AR IR AL ] %, 25 R 5 R BB R B AR K
FEOTESEREARMM. MR B 1) ENFEF
FH 2003 46 H 12 H 12 0 3.2 2452003 46 H
12 | 17 i 4.0 F BRI R AR, F R R AL R
0. 574 , PI-> 3 72 55 14 1) 4 2 7 9 0 JL-F- AN A7 76 A
K, B A RIS R

B ar

&

# R*=0. 574

B

¥ o2 T ST

(=] » :”

EN NS> IQ'
S CON A,

—_ [ YRR

%0 L L ) L
S0 1 2 3 4

HF2 logl 0 (FHIEH 5 &)

(b) 200356 H12H 1283 2 M B (FEH 1) 520034
6H12H17rI4. 05 Hu /B (F ) iM%

B 1 FHEERIHATE R 04 a8 K 1

Fig. 1 Displacement spectral amplitudes correlation between two different events in Qingdao seismic sequence.
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Fig.2 The grouped tree and temperal average correlation coefficient curve for Qingdao seismic sequence.
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Fig.3 The grouped tree and temperal average correlation coefficient curve for Puyang concentrating area events.
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