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Application of the Multi-parameter Method to the Shanxi Seismic Belt
Based on Earthquake Corresponding Relevancy Spectrum
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Abstract: Using the method of multi-parametric moving maximum probability based on earth-
quake corresponding relevancy spectrum,we quantitatively identify and analyze the temporal-spa-
tial evolution characteristics of multi-parametric precursory anomalies occurring before moderate-
strong earthquakes in the Shanxi rift zone and adjacent regions, and discuss the development of
these earthquake precursory anomalies. We established a database of earthquake corresponding
relevancy spectrum with spatio-temporal attributes after performing retrospective research of
earthquakes,and developed extrapolative prediction ability. This study presents a new method for
the prediction of moderate-strong earthquakes in the Shanxi rift zone and adjacent regions. Since
the time-interval in this study is 12 months, we performed temporal scanning of the multi-param-
eter earthquake corresponding relevancy spectrum in the northern,central,and southern districts
of the Shanxi seismic belt. The target earthquake magnitudes in the northern, central,and south-
ern districts of the Shanxi seismic belt were M, = 5.0,M, = 4.5 and M, = 4.5, respectively. The
selected parameters for the northern district were 4 value,earthquake absence and frequency,and
that for the central and southern districts were % value,b value,and earthquake absence and fre-

quency. The retrospective research period was from 1970 to 2009,and the extrapolative prediction
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period was from 2010 to September,2013.The results show that during the retrospective research
period of 1970 to 2009, seven of the nine major changes in the multi-parametric moving maximum
probabilities occurred before the occurrence of the target earthquakes and there were two false
predictions in the northern district. There were nine and five major changes in the multi-paramet-
ric moving maximum probabilities in the middle and southern districts, respectively, before the
target earthquakes.During the extrapolative prediction period,the major change in the multi-para-
metric moving maximum probability of the northern district corresponds to two M 5.0 earth-
quakes in 2010.There are no obvious anomalies in the central district and M, = 4.5 earthquakes
do not actually occur in this district. A major change in the multi-parametric moving maximum
probability in the southern district appears from March,2010 to May, 2013, with the possible oc-
currence of a M| = 4.5 earthquake.The study area is the Shanxi rift zone and the adjacent region
(33°~42° N,106°~117° E) and the target earthquake magnitude for the study area is M= 5.0.
The retrospective research period is from 1970 to 2009,and the extrapolative prediction period is
from 2010 to September,2013.As the studied time-interval is 12 months and the window and step
length are 2° X 2° and 0.2°,respectively, we selected b value,and earthquake absence and frequen-
cy to perform spatial scanning of the multi-parameter earthquake corresponding relevancy spec-
trum in the study area.The spatial result shows the presence of large anomalies before the occur-
rence of the target earthquakes in both the retrospective research period and the extrapolative pre-
diction period,and the high anomaly areas gradually reduce and disappear after the earthquakes.
The main anomaly characteristics are as follows. There are large anomalies near the epicentral area
about one year before the occurrence of moderate-strong earthquakes. The high anomaly areas
gradually enlarge and intensify, following which, earthquakes occur. About 1~ 2 years after the
moderate-strong earthquakes,the anomalies dissipate,decrease,or disappear.If high anomaly areas
continue to be present,they may be the reflection of subsequent moderate-strong earthquakes.

Key words: earthquake corresponding relevancy spectrum; multi-parametric moving maximum

probability; integrated anomaly; temporal-spatial anomaly characteristics

=

]
FE P F 25 14 R T SO 17 R 3

i1

RSB FEAZS RN SR HHEE. X
h R LR S UM BIF 5T 4 it T — OB 4 5 B O

b R A S RO AT R R E TR 4R O T
PLZE MR AR S o R (H A b 7R 2 S B0 T
AT A — R R R BRE . KT RE S 2
AN T B B 4 3L 3 A R S B 1) 45 b BT S O R L A
L s AT LU R 7 00 b 2 B b R A T I R A S
FEAE, G R0 HE AT R WO, i DR
Wang et al." $& H T 3 752 X W HE 5 53% A1 23 3 7
PIMER T ik G5 A PR B A B T B K 1 i X b 2
SR y (EAS R 25 22 0 K T IR SR I sOE L O
P& R FH 22 Fh M 7R 24 S B0HE AT 1 Bl AR X g A DG 1%
MLEE S HEF RN . BB % k. i
IS e 2 52 3o AR AN [R) A T ) 2 R S B iR 2
SR AR HE R, X PR R ATk A
WRESEAT T B AL U PRI R 2% 24 S0 AR
5 W E SCHE— R T ECRS1.0 430 8 84, IF

W 1 L E A 2 AR — e X AT TR
R Ll PG 45 52 4 o B 98 T4 w72 2 B £
B op 0] R T Bk R R R SRR T
AL W R AL S RN I NS S
b FEXE A S 1) 2 SR LR ik il T 2
b 78 F S HOR M B W (B V- YR, 43T 1L P b AR
HP R R T A 2E A SR I A R AE L T Sk Ll pg A
587 b 14 s 6 A AR T A A
1 MRAE
AR SO T 1 U A R Y BT £ B R A
2500 i e AR OGS Y O . R MR 2 S R
JEINR 21505t 520 s 2 e T HN I B KAB s 2 i

y‘jﬁ-ilj\ﬁo r?‘ﬂ fi( i:1729"'97’l>é€]i@{ﬁ ; *ﬂﬁ?
E2E o 35N



1028 WoE T OB ¥ 2014 4F
1 ~42°N,106°~117"E) #17 ECRS J7 % ) 25 [A] 49
r=—2x, @D
e
n _ 2. = L /‘\ H 1} A

TEBIEFIAR 22 TH 5 A9 S At b, 4% — & AL 00 %)
(B A X BEAT 5 S, e8> S BUE 7 91 7E 4%
RV DX ] 73415 B A3 U A) (1 S 1 2k

3 T b A R B 5 A o A, T DL — 2D
SRR 0 (B3R A M 7 o AR ST o R P 7 X o A
KA I3 BT I UG 2 BE P 31 BE AR I IR 5 0 R A, )
AN TR (B SR A Al ) S £ R D A A5 B 45 2 JUE TP 3
A [a) {F 38 F) $ 7 6T 1O A G 3 P

VLt 75 8 97 AR 5 1% Sy JE A o R A [R] {3 3 72 X
AR TG P2 S A (B SN ) 2 B0 M B —
7 XoF L AH O T E AT 98 £ B B 48 2 ) I 1) s 1
PR (L S8R N P M 7 o8 7 A G 1 {4 I [1) 5 i 0T o
WAL B — AN 7 5 BIAR S 3 5 8] P 5. AR
AR BT B ¢ MR RE CRAE . ) 8 4% 2 0 R
¥ 3% mi W S ROT L BOR AR BIA A R S B R0
BT S P .

TE 5T M 72 2 2 50 W U A 2R Al L 32 0K
it AR S 3P A G R P, £ 8 (0T
TEHC 6 AF 8 3 KO 1 SR (A A G ¥ 31 M
B Je B A TR 2 B0 T s (AR OC BE ¥ 81 M, SR 4
6, f 8 22 B0 sh i F OGP (. PHIK
36 22 2 M0 Sl MR- 249 60 S B2 114 i 18] 1 A2 b Jes 41
K HAR BIAR N 25 6] 28 BR8] T 2 2800 3
ARAEL - 249 40 5C B2 25 [ M i 5l

R AL R BAR I XK 5 2 WSOk
[11~[51.

2 HRERERERHER

CLA AF 5% 45 R R B0, 1 7Y M R A K R DT
FE R JE I 328 3Rk R R A N X T g B A&
H AR AL b R IR T a2 204 1R i QI
Ur iz R A O ) 3R N ) B v 32 %O NEE-
SWW [, 5 A0t 1) DX 3 F1 5 b 48— 30 1 b i)
IR Jir 235 1l 1) 194 32 I g A s 6 E 2 W-NNW ],
HAACIKIN J1 325 SRR . AR LU P R R T 3
B b XN 1 3 1 22 5 40 A, JF85 6 D7 S b AR T
SRS s 245 A5 55 8 L P A e b A X P X R
DRI Y] XA 4 A X B 1), 9 6 Herp 8 35 10 7
Mo XA XL X, RS IX AT MR R R A G
(ECRS) Jy ¥ (1) Bsf (B 45 # H 580, X6 1 7 3 B 4R X (33°

HZE 2013 4 9 H @ EMEH 3, R K-K #&xf 1l
VU S AR IX (33°~42°N,106°~117°E)M, =5.0 Hi7Z
HEAT T AR M B A 3, 5 25 1 1 R g B O &R (I
2), W 2 AT, g/ Ne e M 2.2, i

LY 1970 4E—2012 4F 1L PG 44 M 78 H 5k Sk %
BE AR g7 573 i Kl #2735 (MAXO) .
90 %6 F1 95 Yo A BE GFT . ®F 58 1T 1L VG I8 [ 7
BNERY M. Ry M, 2.5,

110° — 115° E

M= H /g

% ST -
~
N o
< S.0~4.
[=—< < N S

Bl LBEBEFALSRXOLBEFILE; DN
B P X Q& X)

Shanxi seismic belt and its zoning( (Dthe north dis-

Fig.1
trict of Shanxi seismic belt, @the middle district of
Shanxi seismic belt, @ the south district of Shanxi

seismic belt)

3 ERoMm

3.1 HEA#TESER

A SCAHIEE 19702013 4 9 A P L IX .
HIX R X R H Sk, R K-K I X M =5.0 M
AT R EMER . BE AR R 1R AP K
A X HPREH M, =5.0, 1 X 7§ XA HArE
9 M =4.5, BEHCT Yy SO Ak Sz Y 7
KRG S S HOR TR B W& 5
G-R RZ MBS 5 18 .0 A (R W Hl & g it 53
A MR D R R M (BE) R
SREE R T M MR N MR R L R, . Bk
PP IR Ml 3 Bl 1 2 BCEOR M S 2 0 TR S A HL



536 % 4 4 W FOEE L T M R A O 1 £ 2 B TR I R RTRR5E 1029

4.8 7

4.01

0.0

0.0 1.0 20 30 40 50 60 70
M

B2 Wi AARK (33°~42°N,106°~117°E)
ER-REX %
Fig.2  The magnitude-frequency relation of Shanxi

seismic belt and adjacent region(33°~42°N,

106°~117°E)

A i ) AR s i 114 b 7 X 7 R i

Z3d bR A 3 e 2 1L VS AT AL IR b 1A
B AU EE N s ORI X R g {8 6 {8 Bl = A
B, X 1970 4E 1 H & 2009 4F 12 AT 228
A LR R 6 S 3 P & 3 i
T SR A DL T B 4 SR A S 2% 2] L R 2010 4F 1
H % 2013 4F 9 J b AT AN TR

F 3(a)~ ()4l AR dt X P IX X £
SR SNAETBIHER B P 4 . s 4 b IR 5T
WFBEN KR 9 R M5 LL B IR R A 7 R
B (E S5 AR A BHE LA 55 B 0 2 1k
R 2 YR s 2010 45 DA SKE 110 A1 00 45 SR %
DX ¥ Bl (A - A B W R, T 2010 4F 4 A
AHM 6 H 5 HIXAN KA T KFE M50 FFH i
M 5.0 Hi52 , R BN 2 05 v € IR 256 S i
fEHA — AT, v X B 6
S B H bR b = R, OF 5T B BN R A9 IR
M, 4.5 P i 52 i 45 H B (8 AR AL s A i T
SEAL R 2010 A DLOR R H B0 B w0 S R, SEBR
20102013 4F 9 HiZ X R &4 M 4.5 UL EHIRE.
Ll PG e DX Y 5 U S o e B AT H AR AR
XF R 87 R T 2k 1) b T o B b B (A 5 OF IR
K2 52010 ALK Y A0 #E 1000 45 2 R B L 2010 4F 1
H 24 AEE M, 5.2 Hi 2 AT 78 FR AR R B 2, (1
2010 4F 3 H—2013 4F 5 A M BLEE % A TE KA
M, =4.5 HiFE 7] fE .
3.2 ZFEAHEITE

AR SCONE L PG b 7R S S X AT A3 ) AL R

1970—2013 4F 9 A M, =>2.5 i H R 8 5 (.
bAE.D fH . BE M, S N RS R, 7 F
RSB E I X M =5.0 HUERAE N B b5
MR . I X% X A5 A R S S AT s T
AT BN BSOS WA R 2 23 18] 4 A
EITR

TR MR U N R A 3 LR IG Bh S 8 b
1B S 7R RSO RE L XI5 IX LA 2° X 2° 25 ) 7 4, 0.2°
A 12 A O %5 g8t R R E 4T 25 (8] 4
9 3 2 S0 S A E A 1 8 H 23 8] 43 A (i 2K
Yo T v X AR R AE R H bR MR H R
2010 4, Wi B 2 S JE R RLBE O 1970 4F 1 H =
2009 4E 12 H,2010 4 1 H & 2013 4 9 H R AMETHR
EEBE, F P H X ) 13 R H AR Hb R AE R BT 1 4F
AT B ] B S8, BLAE R R 58 X0 T 4R
NI R

0,357 Kgredis.o jclﬁﬁﬁ.%%ﬁmz

F£51 RS 5
0301 s gl 1KEUT%ES.O 4

0.257

FH 5.0
jtlﬁf.o

0.20

970 1975 1980 1985 1990 1995 2000 2005 2010 2015
K45 () LK

0357 (FEa7 NMIKSS S K50

0.301 J§\4_§\ ?;%5.01(5%4.6

0.254

020

0.15

2010 2015

1970 1975 1980 1985 1990 1995 2000 2005
(b) X

0.357
0.301
0.251
0.20+
0.151

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

(c) kX
A3 LEFLE . PR . HBRSABFHRALF
HimE & (A FARERES D M, EH)
Fig.3 Multi-parametric moving maximum probability
of the north, middle and south district of Shanxi

seismic belt(the magnitude is M)

(D) 2 FERFBOLPY 1989 4E A1 1991 4F K Ja]—
PH®E M 6.1.M,6.1 #75E

B 4 h2E X FERFEE 1989 4 10 A 19 H 1 1991
3 H 26 HR[E—BH&E MR M, 6.1 # BTG 1 £
S0 B W(E A 3 2 (8] S Ak . 1986 4 8 H
WSS A X BT R B R R O g K.
sk, 1988 4F 7 A & AEBHIR M 5.0 HE B &



1030 o T OB 2% i 2014 4F

{EL S W IF B T R T R AR S o, Z R ARG A A T H 2009 4F 1 A ¥ 35850 5 X IOT R Hh B {E
1989 4F 10 H M 1991 4F 3 AWK M 6.1 #i3E, X 5, 5% XZB W KE) L vy b ALk XOJF g8, 2=
=R A R X Z AT R . 2010 4F 4 A F1 6 H 2 5l % £ K [A) Mo 5.0, FH il

(2) A3 1000 BB 1 P8 2010 4 K JAl—BH & M 5.0 52 , & BH A1 151 0 850 R 35
M 5.0 5BHil M 5.0 #175E

42° N 42° N
41° 41° |
40° 0.35 40° 0.38
399 0.32 39° b ) 0.35
. o ‘ 4 0.32
38 029 38 -
371 37° | 1 H0.29
36° 0.26 e | Boas
350 0.23 35° XN { Bo.23
34 0.20 34° 1 Mo.20
Bl 2 o s 33 L e :
Te6® 1087 1107 1127 114" 116" E 106° 108° 119° 112° 114° 116° E
(a) 1986%F8 H (b) 19874F8
42° N| — T T 2N T T T T
41° WAL 4 P o1 55 o . d
- 0.38 40° i & q Mo.35
S0 0.35 399 s 0.32
38° 0.32 13g°F ) A E 0.29
371 029 377 ]
. 6 0.26
36 0.26 L
35°- 0.23 35 sa @t | 0.23
34°- 0.20 34 g 0.20
33° N L N ' ' ' L 33 L L L P— 1 L
S [ T T T [} AR VSRS Y v o 106° 108> 110° 112° 114° 116° E
(c) 19884F6 H (d) 198945 H
42° N| T Q2N T T T " T TF
41° 41° R : - 4
) I 120 4 o5
40 0.32 40 ‘ 0.47
39° 39 fom 3 - 8-3‘1‘
0.29 g &k .
38° 38° 1 Flo.38
374 026 37 0.35
36°F ' 36° 0.32
0.29
35° 0.23  35¢ 0.26
. i 0.23
34 0.20 34 0.20
33 L . 33 . P .
186°5  108° 110° 112°  114° 116° E 106° 108° 110° 112° 114° 116° E
(e) 19894F9H () 1991524

B4 1989 A= 1991 FXF— A& M 6.1 .M, 6.1 EFNE % A X R 30 RALME R Z 8 FF %A
Fig.4 The spatial anomaly evolution of multi-parametric moving maximum probability before and after the M, 6.1

and M| 6.1 Datong-Yanggao earthquakes in 1989 and 1991

4 Hit5itit ST L AT 1l PG A7 K &R X Hh ik b 7= 0 AT Y

kT 0
I TR A A R 2 SO g TeDr

1 it VPR OB X 1970—2013 4F 9
(ELAF X B 73 5 kAL 43 7 1) 76 s 7 4 T 40 Hﬂﬂgﬁgﬁiijﬁﬁiﬁ%TTﬁﬁgg
I F i M T 10 2 2 M2 4 S 3 T 2 BB A AR A L 56 e H AR IPR AR 70 TR HL I AR e

M, 5.0 M 4.5 M 4.5, X1 I, VO R R 3
T M A SR S R A S T LA A%ﬁthﬁﬁg%ﬁciﬁzf$§;;;4
2 M S R I TSR TR g ELO R BRI



536 % 44 FOEE L T M R A O 1 £ 2 B TR I R RTRR5E 1031

A SHEATI [R5, T Hb AR X R A 3G T Y
Z ZH0H SRR T B il 4k 7R, 19702009 4F
f 27 > BEIFBE N L PR AR JE X 9 R BARMLZE A 7 Ik
BRI 2 IR 2 X 9 K
Hpr B A sl % B4 M X 5 Wk H i

42° N| T

41° A FE R
40°

0.29
39
38° 0.26
371 '
36°
15 0.23
34°L 0.20
330 1 1 L 1 1 1 1

106° 108"  110° 112° 114° 116° E
(a) 2009%F1H
°N T T T T T L

40° 0.38
39° 0.35
350 0.32
379 0.29
36 0.26
35 0.23
34° 0.20
33, i

106° 108° 110° 112° 114° 116° E

(¢) 20104F3 H

AT E S H G B, A T A B 2k R
7~ db X B A R X T 2010 AR 2 IR
M 5.0 Hu 7% ;v XK B0 B B S, S PR O i X AR
Kz M =45 7% ;FIX 2010 4F 3 H—2013 4
5 A MBS AFER A M, =45 R T RE.

a2 N T T1
41°F ( WEA . * |
sk QL. o Mo3s
L®
395 | e, , 0.32
357 P EERA
! 0.29
37° . &/
36°L | 0.26
35°p KM 1 Moz
. [LiE .
347 ° 1 Mo.20
33° A i 5 g F
106°  108° 110° 112° 114° 116" E
(b) 200947 H
42° N L L
41° D?ZFD/%%
— 0.41
0.38
39°
0.35
36 0.32
il 0.29
36° :
0.26
35°
0.23
34 0.20
33 ,

106 108° 110°  11z° 114" 116" E
(d) 20104E5 A

B 5 2010 % KE M, 5.0.f M, 5.0 ¥ EME % A3 H AL T = N8 F % %L

Fig.5 The spatial anomaly evolution of multi-parametric moving maximum probability before and after the M 5.0

Datong earthquake and M 5.0 Yangqu earthquake in 2010

23 (A B L P Y R 4B DX (T 5 X 1Y 3l 7%
ANVE S5 o T Ik B ads 2 AN HE TN s BE Y F B 5= 4
TEREHT B T B 5 W B4, HLAERR G = 0 IX 2
AN . H B WA AR AT PSR AR AT 1
AELe A X R LR T DX 38 22 2 B0 3l A F 35 4R
AR B E W AR HLS i DX W 0 0 L
e 22 R AE S H DX S0P S BT . o M AR e R
Ja SRR KB A D R R 1~ 2 AR R X
AT K s A SR W XA Fr 8 K g Ll e ) 2 v o
M= A SR Sk

T LU 3 DX T b 7 of 7 AF OC 1 19 22 2 03 3l
A ALV 24 AH OGB4 i) e R A1 549 102 L BIE 5 o, G 1]
TP 2 A7) T 8 A 0 T 2 RE L AHL Pl TR R S R
455 B B R E 22 32 BN O A B R S HR AT
—ER A, ASCPER 0.2 HAK HE, A
BAEAT R G5

B AR BLEERAGEBEREZ

ZEW A, AT RS R,

£ & 3k (References)

(1] EWg i, E B0 5T 4R 0 A 52555 43 7 1 /i JE 55 3 IR 00 i 52

[J]. #7EHF5E . 2008, 31(4) :330-334.
WANG Hai-tao, WANG Qiong.Precursor Anomaly Identifica-
tion Based on Earthquake Corresponding Probability Spectrum
Analysis[ ] ].Journal of Seismological Research, 2008,31(4):
330-334. (in Chinese)

[2] WANG Hai-tao, WANG Qiong TANG Lan-lan. Comprehen-
sive Precursor Anomaly Research Based on Earthquake Corre-
sponding Relevancy Spectrum[J].Earthq Sci,2009,22(6) :675-
681.

[3] EBi, Bl H2 2 A THENNMRENEZSHEER
HHEFEL) ] P LA . 2009,25(3) 1 294-302.

WANG Qiong, WANG Hai-tao, TANG Lan-lan. Research on
Multi-parameter Comprehensive Anomaly Based on Earth-

quake Corresponding Probability Spectrum[]].Earthquake Re-



1032

o i

2014 4

[4]

(5]

(6]

(7]

(8]

search in China,2009,25(3):294-302. (in Chinese)

E, B, F2 2 F T BN RSN Z S B S
S 23 [ AR AE BT ST L) ] e 7% . 2010,30(1) : 98-107.

WANG Qiong, WANG Hai-tao, TANG Lan-lan, et al. Multi-
Parametric Anomaly Spatial Characteristics Based on Earth-
quake Corresponding Probability Spectrum [ ] ]. Earthquake.
2010,30(1):98-107.(in Chinese)

242, E U, E DRI PR b AR T ECRS ik Y =8 F O
(1. 756 o 7% 2441 . 2011, 33(2) 1 159-165.

TANG Lan-lan, WANG Hai-tao. WANG Qiong. Research on
Anomaly of ECRS Method before Moderate-strong Earthquake
in Xinjiang Region[ ] ]. Northwestern Seismological Journal,
2011,33(2):159-165. (in Chinese)

FEO L E B XA SRR A R M R BT S 2 S LA R
ZSRRAERIEL) ] 7% 2012, 32(1) 1 40-48.

LU Xian, WANG Qiong,LIU Jie,et al. Temporal-spatial Char-
acteristics of Multi-parametric Anomaly before and after Mod-
erate-strong Earthquakes on the Tanlu Fault Zone[ ]].Earth-
quake,2012,32(1) :40-48. (in Chinese)

EAH, ERG AR, 5 ECRS J7 vk e b K J& 34 4 X i 1y F
BIFFE[T ] b 7 b G LI 5 F 5%, 2012, 33(3/4) : 1-9.

WANG Xiang, WANG Qiong,FENG Jian-gang,et al. The Ap-
plication of ECRS Methods in Hebei Province and Around Ar-
eal J]. Seismological and Geomagnetic Observation and Re-
search,2012,33(3/4) :1-9. (in Chinese)

TR, E 3, R 2222 0 IR HHUE ) ECRS 7 % 5 8 18 AR iR
AFFEL)]. 5 A% . 2012, 24(1) - 38-42.

FENG Jian-gang, WANG Qiong, TANG Lan-lan. Research on

9]

[10]

(11]

[12]

Precursory Anomaly Identification of the Gulang Window
Earthquake Based on ECRS Method[ ] ]. Plateau Earthquake
Research, 2012,24(1):38-42. (in Chinese)
RIEEE GE ) 42, 7 R 1L PG Ml X 3 FR8 BY 0 g i sE T .
1L PG b 5, 2008(2) : 1-3.
SONG Mei-qin, LIANG Xiang-jun, NING Ya-ling. Study on
Shear Stress Field of Tectonic Environment in Shanxi[ ] ].
Earthquake Research in Shanxi,2008(2) :1-3. (in Chinese)
REZE, BP0 % CAP J5 ik #% 2010 42 6 J1 5
H L 7G BH Mt M s4.6 3t 752 22 PR AL Ak L) ). 3t 52 TR 4, 2013,
35(3):692-697.
SONG Mei-qin, LI Hua-yue, HAN Li-bo,et al.Focal Mecha-
nism of the Ms4.6 Yangqu Earthquake of June 5,2010, De-
termined from the CAP Method[ ] ].China Earthquake Engi-
neering Journal,2013,35(3):692-697.(in Chinese)
T REEE b E AL LV X R T35 A S R A G
AT ER Y 2247, 2010,53(5) : 1127-1133.
WANG Xiu-wen, SONG Mei-qin, YANG Guo-hua, et al. Re-
search on Relationship Between Stress Field Variation and
Earthquakes in Shanxi Area, China[ J]. Chinese ] Geophys.,
2010,53(5):1127-1133.(in Chinese)
EEE LRI TN, LY Wb A R S d/ D e B R
SEATLI] P HBRE . 2013(3) 1 6-10.
WANG Xia,SONG Mei-qin, LI Li. Analysis on the Minimum
Magnitude of Completeness for Earthquake Catalogue in
Shanxi Graben Basins[ ] ]. Earthquake Research in Shanxi,

2013(3) :6-1. (in Chinese)



