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Abstract: This paper selected the Euclidean distance Dy, to measure the focal mechanism con-
sistency between different earthquakes, and analyzed the relationship between the consistency
of focal mechanism and Dgy; value taking the 1975 M; 7.3 Haicheng earthquake sequence and
1999 M,5. 4 Xiuyan earthquake sequence as examples. The result shows that when Dpy, is be-
low 50 the two focal mechanisms become extremely consistent. In order to determine consist-
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ency of a number of focal mechanisms the significance test method is drawn into. According to
the consistency parameter K proposed by Chen Y, we investigated the consistency of focal
mechanism for small earthquakes prior to the Mg5.4 Xiuyan earthquake using sign test and Z
test. The result suggests that the focal mechanisms of small earthquakes occurred near the Mg5. 4
Xiuyan main shock are significantly consistent with each other with confidence of 98%. There-
fore the method proposed in this paper can be applied to practical earthquake prediction effectively.

Key words: mechanism; consistency; significance test; Mg5. 4 Xiuyan earthquake in 1999
515

FEREZE W, W2 Frl Rk A/NE, W2 w0 e b o] g & A= /N, (RS # 7T BE
PR 2k A I3 o oy T8 A9 5 ) AN RO, A8 I VR TR BT A 9 s B4 B T il AN AR ), R T i
Qb A /N R R U AL AT RE AN AE ), LS WA NGRS ALE S A ) H R kA
UGB B, INE R E AR SN L, ER N NI s, i r e, B R s AL
AL, A, BT EAS ERERRE K AR — W s, Pl AL S 3R R R AL
il AL CFR 3 2 45, 1973) . RIRALE — Btk s X mi P4 5 — R A SR 2
—. BT, U EEALE B Tk B PSS P R IR I Lk (45, 19765 B
B, 1978) . iR R AH ¢ 2R %0 (Lund, Bodvarsson, 2002; £ Tf%5, 2015) . Wi )2 i 2504 (4
B, 1978) . R Srdlile M 25 (D REZE 5, 1992, 1994, 2004; 27 1IE%5, 20065 ZEMH %, 2015; Fh
A W55, 2017; X 53k 55, 2018a, b) . He/NiERE vk (17K 45, 2008) . P %404 4 v BE vk (5
%, 2014; #REHT, SRACH, 2015) FIN; J7 5K &R ¥ 51 M % (Michael, 1991; Wiemer et al, 2002;
245, 2015; SREUESE, 2015) . XSy ik EEE R THIAZFEALH — 8tk mas b, prisss
SR TLT- #1022 W 58 5 i vh /DN 1 R ) R DR LR LA — S R R B . R R AL — SO 4R
B TR AR, X TR A, B S S R AR A, W — MR AR AR S KL
P, BE R AR T 20 km DL (FEEISSE, 2015) . BB BFIE IR A, 52 I MLH] — S0rE 76 1 52 #
S F) o R P R R TV, (H — BV WA LR A TR — 2 A A R UE LR 2 1]
B —BOMEREBE s RN TR T R A A — 4L R, A0 A R AL — B R . N
U, ASCHUE IR T UL WA R, R Ge T o 3 PEAG 56 v, 45 HR R D 4 25 T 1 RGP 25 08
FEoR AN ) A2 2 IR ML 2 6] B — 0k, FELL 1999 4 11 H 29 H 3L T I 7 M5, 4 7% /i 7% 5 41
o, %t R AL — B AT IR ABESE, LA A b R T A 5 4 AL T 4 A A E AR 1k
1 ik

HY — U b 7R 1 7R TR AL T RT 45 7 AT T E ) L A L W Sh MR, DL RN ) Pl T
B Al i) J5 (0 A FUARE 1 BT TR ) L AR L Bl AR 0 BT o R R AL, B AT
W 2% T8 ) S ) L AR L W BN R X 3 A R A T R M R Y R IR AL — Bt L R, X
MR, F X AR R AL A A T e WA R ) T, AR UEAIL Y TR A e L A L
S AE TR R IR — BohE . R R RIE N WS ER T kA, HE R MR 1 R
TR 13— 8, HR AL RN 24— 2, PR mT R R AL A% 32 0 T B R i A = IR AL R —
HME. BT IRE b 5E N2 BB R T3 LUK ) R 2 3, 320 ) ok r Rl i R ) 2
HMEA RS HEEHGRRESE, 1977), 7 LA SCk BUZ IR ALE] 19 P %A T %k 1 348 72 U5



6 11 SRAE G R IR ML — Bk Y 0 M AR 9 U v 711

BL— 2tk . B o AT ALSA, 0 i, PAIAD T 50 05 00 f AR A8 Cop, or, Op, O7) X 1T DU
Ak 25 (B — A . ORE, B b AR A R AL AT LA DO 2 S ) — S A BT A —
M TT DA R ECBE B A . X T bR i Ay, HR IR AL 2 18] Y R ECHE B A
Disi=| 64—+ 6~ + @~ o+ @ —ap’| (1)

Dy B8/, B ZIEHLH 0 — BB, Y D=0 iF, BINZRIEHLEI5E 2 —E. HJ2, Dy
INEINAT 2 BE S AT LA R WA SR IR AL BT — B We 7 A T AR X AN TR, A SO 1975 4F
2 A0 4 Hil Tk M 7.3 IR S FI 1999 4F 11 A 29 H AL Tl 5 Mg5. 4 Hi7Z 17 51 1Y 72 JEHL ]
PEAT AT . R A AR WAL SR B 4 45 (1976) B 45 5, BRB T 36 15 J5 & A RZ IR AL R
FHK M09 75 35 (2001) fO 25 5, BARS) T3 2. FIAHZE L M2 gk, o) 4T
B RRE BRI ICHE B Dey, 3281045 80050 T35 1 M2 h s —41.

M 22 1 B )5 — 50 4 Dy (BT VL2 W M, 7.3 HORE JF 51 Mg=4. 0 Rii 52 A4 FZE 1Y Dpy 18 53 A5
TE 14— 42 BB Z NBYA 16 I, i 69.57%, /3 A TE 131—160 Z N HIA 7K, i 30.43%. MR
I RE 1 Dpy (B 530 47 18.85 F1 15.55. &1 1 45 T A [] Dy {8 14 17 72 F 4% 72 19 722 VR AL 1 181 1%
6] A 45 T VIR M 7.3 MR R R AL . AT LUE 12 Dey [H0 i 7E 14—42 Z NI g, 1

Dy =1885 1975-02-04 Dy =15.66 1975-02-04 N 1975-02-04
) MAT ) M43 ) M3
T %

W— -E w E w— E
or @r or
7 @r 7 eor 7 er
S B S B S B
Dn=1767 1975-02-05 Dpy=1464 1975-02-05 Dp=2952 1975-02-05
MA44 M45 M4l

W— -E w E w— E
or @or or
7 @r 7 er 7 er
S B S B S B
Dn=2377 1975-02-05 Dpy=1511 1975-02-06 Dpy=13271 1975-02-06
M46 M52 M54

W— -E w E W— E
or or or
T ®r 7 er 7 ®r
S B S B S B

BT IR M 7. 3 R R A B AR IR AL AR FTERCEE B Dy E

Fig. 1 Focal mechanisms and Euclidean distance Dy values of the M| 7. 3 Haicheng earthquake sequence
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Fig. 1 Focal mechanisms and Euclidean distance Dy values of the M| 7. 3 Haicheng earthquake sequence
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3 BIEHLS — S L 77 7% 78 o R T o B4 R A

BRI AR BRI MBS O T, R S R A B BE B Dy (T
HEAT B0, T A R TN S B TARE R, R OR AR, R EALHUR A, XA AL, AT AR
E&KkARME TR, R KRRy ER RN, PRI EES
LR Z A ) Dpy {EL, # AR BB D7 i 34T 70 b . 6 3 W iR — WO 5 58 Z ) Y Dy {H
940, FRZIRHLE S R — 2, #oR R EALHI /R 0 E R AR IR HLE], 15 Dey (640151 6a BT
N, ATLLE SR 4 gy a5 R AR — 2. Tk 3 R AR 36 MR 5 TR Z A By Dy fH N
84, HARWEMLH S LA —B, Ff HAREALHIE 0 B R AR, P i% Dy (E WA 6b
N, UL R 4 gy R SR A 22 T, R, IR ER AR A S R R AL — 2
MIHLRR , B A TE F2 7 A AR RS 12 52 10 R URL ) 4 B 2 R R R AL AT e A, BT AR AS R S
ZIR KW RGP AR e e — B0 P, A SO A T ik RE B N T 2 B R
.

1.0 — o)
0.8
—0.85
0.6 F
X <—0.90 -
0.4+
—095
02+
0 : : L L —1.00 I I |
1999-10-16 10-31 11-15 11-30 1999-10-16 10-31 11-15 11730
B ] B 7]

Bl 6 LI 3 HhEE 41 5 (a) FIEE 36 5 (b) M i IR AL 43 BIAE A 3 1 R
BUEI TS 4 5 MsS. 4 M R=TT K (ELRE R (] 19 284k
Fig. 6 Temporal variation of K value prior to the Mg5. 4 Xiuyan earthquake taking the focal mechanism of
No. 41 (a) and No. 36 (b) earthquake in Table 3 as that of the main shock




i 41 45

ki
i

720 b

4 Wit 5%t

Hi 52 & A AR A i R N D VR R B A A 2. BREI(1978) & BT £ M 7% 1 i 30 1l 7%
A, PN R AR R )y O T8, WYL, A ATER N S IETT, BRIy n)
FEARAHIRD, B b 7R B 2R SCAH R, R T PR R W B OIR, R R UR AL — 2ot T L
A g 4 AR bR Bl 00 B S8, BV — 2 b R U )2 T 1) SR A A o e 2, 8 R DR AL
it S BOR A iR M R L ) — SR AL B, DR R AR IX N S i N 1 3 i 8 ) 7
27 R IR AL — B0 S 50 A S . AR IS A5 (2009, 2010) 48 H AR IR AL H] —
VS ORI N T 7 w9 ARk, DL R SR IOHY 38 12 3 4% B0 M si = TR AE R . Ha0r
P B E T SN Y, I B A AR KA ASH 2 M, T E T A0 ] 3 P A 2= IR AL 22
[i) ) — 0P AR B DA RO T 1 Uk b 2 1) — 2H MR, e A R IR L — B R R Y
JC B A 025 L ST AR SR R T R R AR IR AL G P Al R T %l T L AR RV AR R TSR YR
72 2Z 18] (R 2 VR ML BR X FE B Dy, I35 2080 T 1975 4530 T8 My 7.3 152 )% 51 F1 1999 4E 11 7
It M5, 4 M2y 51 1) R S TR AR E MR ELE — B S Dy HZ R R . 45 RE
By, Y4 Dpy<<50 i, —FBIEMLGIEE . R ERE b, RIS EEE MG RS R Z EHE
55 05 XTI A M5, 4 bR T /D= R R ALE — B S T T b, AR R R, A
Mg5. 4 HhRE AT & AR R I AR, AR R LS — ok B, B E B IR 98%, WA SR I U vk
AT DLAE b F0I S B T AR A DUA O T . S8R, AR SO ) T R IR AL — Bt S 80 i A
D5 ¥E RIS Z ORI 5E, B 0 5 7 W 48 A o8 5 2 — 2B 9T . R — D WUR BB AE L T 0 TR
A A Yy 5T 45 A L e I T B AT HOR W0, K S INAT 2 A AL XA T B 2R
IR SR s IR ST o8

2 F x W

BRE. 1978, FHFE ALK — BObk/E o 5 38 Wb 7236 S P p B S 8 (0], sk B2 4, 21(2): 142-159.

Chen Y. 1978. Consistency of focal mechanism as a new parameter in describing seismic activity[J]. Acta Geophysica Sinica,
21(2): 142-159 (in Chinese).

BrEi, XIS, %3, 2015, 12 750 0 BHRARRAE RS (1], b, 31(2): 177-187.

Chen Y, LiuJ, Yang W. 2015. Pattern characteristics of foreshock sequences[J]. Earthquake Research in China, 31(2) :
177-187 (in Chinese).

REJTIE, BUtt, JKAKA. 2006, I U G 3t e 52 IR AL A i 26 10 5 — Btk S 2 (0] MR 4, 28(6): 561-573.

Cheng W Z, Ruan X, Zhang Y J. 2006. Types of focal mechanism solutions and parameter consistency of the sub-blocks in
Sichuan and Yunnan Provinces[J]. Acta Seismologica Sinica, 28(6): 561-573 (in Chinese).

T, ZEAEME, BRE AT, 2015, mE A M6.6. = IR Mg5. 5 Hb 52 % 4R 0 A ¢ R BUERIE 2 0T [7]. HBEEWESY, 38(4)
535-540.

CuiZJ, LiZX, Chen Z L. 2015. An analysis of correlation coefficient characteristic of spectral amplitude of Jinggu Mg6.6
earthquake and Cangyuan Mg5. 5 earthquake[J]. Journal of Seismological Research, 38(4): 535-540 (in Chinese).

AEEE, THRIR, 5. 1992, R IEHLEH i 00 R G R0 LUESHTE Y5 6] (1], S EBE, 8(3): 86-92.

Diao GL, YuL M, Li Q Z. 1992. Hierarchical clustering analysis of the focal mechanism solution: Taking the Haicheng earth-
quake sequences for example[J]. Earthquake Research in China, 8(3): 8692 (in Chinese).

AL, THER, 2R, 1994, BTS2 XN 1 35728 — 61 [J]. HRR2E4R, 16(1): 64-69.

Diao GL, YuL M, LiQ Z. 1994. One case of variation in the focal stress prior to a strong earthquake[J]. Acta Seismologica Sinica,
16(1): 64-69 (in Chinese).


http://dx.doi.org/10.3969/j.issn.1001-4683.2015.02.001
http://dx.doi.org/10.3321/j.issn:0253-3782.2006.06.001
http://dx.doi.org/10.3969/j.issn.1000-0666.2015.04.003
http://dx.doi.org/10.3969/j.issn.1001-4683.2015.02.001
http://dx.doi.org/10.3321/j.issn:0253-3782.2006.06.001
http://dx.doi.org/10.3969/j.issn.1000-0666.2015.04.003

6 11 SRAE G R IR ML — Bk Y 0 M AR 9 U v 721

ARERE, B, WKW, R, mEE, WO, B4, RIS, 2004 K TR A R AR VR AL H M 09— BOMERRAE (0]
PR, 18(3): 202-206.

Diao G L, Zhao Y P, Chuo Y Q, Wang Q C, GaoJ C, Cao S C, Wang Y, Zhu Z X. 2004. Coherence characteristics of focal
mechanism solutions of later-period strong aftershocks[J]. Inland Earthquake, 18(3): 202-206 (in Chinese).

JE S BRAZEE, EAEAR, BEE. 1976, 1975 4E 2 F 4 H AL T4 W M 7% 9 AR IR ML (7] Bk L4, 19(4) . 270-285.

GuHD, Chen YT, Gao X L, Zhao Y. 1976. Focal mechanism of Haicheng, Liaoning Province, earthquake of February 4,
1975[J]. Acta Geophysica Sinica, 19(4): 270-285 (in Chinese).

S, ZOE, IRSOR, W 1973, R E A0SR ] R B, 16(1) : 43-48.

GuoZJ, QinBY, Xu WY, Tang Q. 1973. Preliminary study on a model for the development of the focus of an earthquake[J].
Acta Geophysica Sinica, 16(1): 43-48 (in Chinese).

SRHE A, ZRAME, KIER, BAER. 1977, MK A0 B 7 00 RH ELAE A IR 3 R I R A 2 R A (D] bRk R
e, 20(3): 242-250.

GuoZJ, QinBY, Zhang Y F, Li Z L. 1977. A discussion on the mutual action of horizontal and vertical stresses in the develop-
ment of earthquake sources in China[J]. Acta Geophysica Sinica, 20(3): 242-250 (in Chinese).

I, AN, 2015, 36 E EINN HE X 1981—2011 4F My =6. 0 Hi 5% §i & 7% W F1 3 45 4 16k 137 1 35 84 T — BORL 2 00 9% [0].
o, 37(6): 948-958.

Han X M, Rong D L. 2015. Consistency of seismogenic stress field of preshocks to the tectonic stress field before eight earth-
quakes (My=6.0) in southern California of United States from 1981 to 2011[J]. Acta Seismologica Sinica, 37(6) :
948-958 (in Chinese).

T, BR, BRE, BB 4, SLEEMN. 1976, 3L T4 0 AR AT AR R VRS 2 07 UM — AR U [D]. MR B AE AR, 19(3)
156-164.

JinY, Zhao Y, ChenY, YanJ Q, Zhuo Y R. 1976. A characteristic feature of the dislocation model of foreshocks of the
Haicheng earthquake, Liaoning Province[J]. Acta Geophysica Sinica, 19(3): 156164 (in Chinese).

Ay, Fe R, RS, FBELL, FE. 2015, Kl R A (b EEE ) 52 IR AL G — BOPE S 80 I s RRAE (1], HB R ML T,
37(3): 792-803.

LilJ, ZhouL Q, Long HY, Nie X H, Guo Y. 2015. Spatial-temporal characteristics of the focal mechanism consistency parameter
in Tianshan (within Chinese territory) seismic zone[J]. Seismology and Geology, 37(3): 792-803 (in Chinese).

AW, REF, XIRE, J@Hil. 2015, vy KRR TAL G — Bork 2 808 2 R AE S BT D], MR, 35(2) : 43-50.

LiL, SongM Q, Liu S Z, Hu G R. 2015. Spatial-temporal characteristics of the consistency parameter of focal mechanisms in
Shanxi area[J]. Earthquake, 35(2): 43-50 (in Chinese).

X075k, MR, 2FE—, HIEM. 2018a. (LA K B 5% R 5= R HLH] % — B0ME S 80 25 MR RRAE (1], Wb TR A, 40(5) .
1034-1041.

LiuFB, QuJH, LiGY, TianZ Y. 2018a. Spatial-temporal characteristics of the focal mechanism solutions consistency para-
meter of Changdao earthquake swarm[J]. China Earthquake Engineering Journal, 40(5): 1034-1041 (in Chinese).

X I7uk, R, WA, RS, PR, 2018b. R FL 1L LR FF 5 A YR AL AR — B0 2 BURHAE (J]. MR L BT, 40(5)
1086-1099.

LiuFB, QuJH, LiYJ, Fan X Y, Miao Q J. 2018b. Research on characteristics of the focal mechanism solutions consistency of
Rushan earthquake sequence, Shandong Province[J]. Seismology and Geology, 40(5): 1086—-1099 (in Chinese).

SACHE. 2014, BF 5T 58 22 i /I 7R R IR AL AL AL I — B 07 ik (0], MR TR AR, 36(2): 286-291.

Rong D L. 2014. Analyzing changes of focal mechanism of small-moderate earthquakes before a moderate-strong earthquake[J].
China Earthquake Engineering Journal, 36(2): 286-291 (in Chinese).

VTR, 20, SFERYF, WE, HE. 2017, 2004 4F 12 A 26 H E1EEJE 74 W My,9. 0 K& AR 72 BAL 6 — Bk A (LR AR BT 5% (0],
PIERE, 33(3): 424-431.

Sun L N, Li H, Qin Y Y, Wen C, Diao G L. 2017. A study on forecast method of focal mechanism consistency before the
My9.0 Indonesia earthquake on December 26, 2004[J]. Earthquake Research in China, 33(3): 424-431 (in Chinese).

Jisk #. 2008. 3 [H Landers 1 5% fll Hector Mine Hi 5% A & W MLl 5 32 s AL — SO L W B 58 [J]. D [ A%, 24(3) .


http://dx.doi.org/10.3969/j.issn.1001-8956.2004.03.002
http://dx.doi.org/10.11939/jass.2015.06.006
http://dx.doi.org/10.11939/jass.2015.06.006
http://dx.doi.org/10.3969/j.issn.0253-4967.2015.03.010
http://dx.doi.org/10.3969/j.issn.1000-3274.2015.02.005
http://dx.doi.org/10.3969/j.issn.1000-0844.2014.02.0286
http://dx.doi.org/10.3969/j.issn.1001-4683.2017.03.008
http://dx.doi.org/10.3969/j.issn.1001-4683.2008.03.003
http://dx.doi.org/10.3969/j.issn.1001-8956.2004.03.002
http://dx.doi.org/10.11939/jass.2015.06.006
http://dx.doi.org/10.11939/jass.2015.06.006
http://dx.doi.org/10.3969/j.issn.0253-4967.2015.03.010
http://dx.doi.org/10.3969/j.issn.1000-3274.2015.02.005
http://dx.doi.org/10.3969/j.issn.1000-0844.2014.02.0286
http://dx.doi.org/10.3969/j.issn.1001-4683.2017.03.008
http://dx.doi.org/10.3969/j.issn.1001-4683.2008.03.003

722 i = 2 Eire 41 %

216-225.

Wan Y G. 2008. Study on consistency of focal mechanism of mainshock and that of preshocks in Landers and Hector Mine earth-
quake in United States[J]. Earthquake Research in China, 24(3): 216-225 (in Chinese).

B, k%, ZEE, TR, SR, 2009, T 5 59K 2006 4F My 8. 3 H i i 52 W L i 19— Scrk 284k 1], iR eF
iz, 31(4): 467-470.

Zeren ZM, Diao GL, LiZ X, Wang X S, Feng X D. 2009. Variation of focal mechanism consistency before 2006 Kuril Islands
arc My8.3 earthquake[J]. Acta Seismologica Sinica, 31(4): 467-470 (in Chinese).

VRATERI, AR, ARG, TR, Eim K. 2010, KE AT R B9 E R AL B T — Ba9 Ak (1], HE, 30(1)
108-114.

Zeren ZM, Diao G L, LiZ X, Wang X S, Feng X D. 2010. Consistent distribution of stress before strong earthquake from focal
mechanism[J]. Earthquake, 30(1): 108—114 (in Chinese).

TKER. 2010, BH SO M) dea. NRECH TR 253-256.

Zhang M Q. 2002. Educational and Psychological Statistics[M]. Beijing: People’s Education Press: 253-256 (in Chinese).

FRAE, KB 2001, Uil A — IR MS. 4 Mo RE 5 B9 R IRAL R A% BB ) S AR (9], MR M G UL S5 BT S, 22(2) 0 76-82.

Zhang P, Jiang X Q. 2001. The focal mechanism solutions and the crust stress field characteristics in Xiuyan-Haicheng (M¢5.4)
earthquake sequence[J]. Seismological and Geomagnetic Observation and Research, 22(2): 76-82 (in Chinese).

e, Tlefh, 20, ERR, XIRE, R, HLH. 2003, A —H 9k 5. 4 ZhE 57 /0N E IR ALH 5 0 SR AE S 0],
37 RO 5 T, 24(1) 2 29-38.

Zhang P, YuL W, LiY, Ze AM, LiuTG, WuY, Yang HY. 2003. An analysis on the focal mechanism solutions of small
earthquakes and the record characteristics before the Xiuyan-Haicheng earthquake of 5.4[J]. Seismological and Geomagnetic
Observation and Research, 24(1): 29-38 (in Chinese).

KE, FIER, JedE, BrrE. 2015, 301 8.0 Fl A 1L 7. 0 4% M= 51 i J1 37 I 23 FRAE (7). MR HL BT, 37(3): 804-817.

Zhang Z W, Zhou L Q, Long F, Ruan X. 2015. Spatial and temporal characteristic of stress field for Wenchuan Mg8.0 and Lushan
Mjs7.0 earthquake sequence[J]. Seismology and Geology, 37(3): 804-817 (in Chinese).

Lund B, Bddvarsson R. 2002. Correlation of microearthquake body-wave spectral amplitudes[J]. Bull Seismol Soc Am, 92(6) :
2419-2433.

Michael A J. 1991. Spatial variations in stress within the 1987 Whittier Narrows, California, aftershock sequence: New tech-
niques and results[J]. J Geophys Res, 96(B4): 6303-6319.

Wiemer S, Gerstenberger M, Hauksson E. 2002. Properties of the aftershock sequence of the 1999 My,7.1 Hector Mine earth-
quake: Implications for aftershock hazard[J]. Bull Seismol Soc Am, 92(4): 1227-1240.


http://dx.doi.org/10.3321/j.issn:0253-3782.2009.04.014
http://dx.doi.org/10.3321/j.issn:0253-3782.2009.04.014
http://dx.doi.org/10.3969/j.issn.1000-3274.2010.01.012
http://dx.doi.org/10.3969/j.issn.1003-3246.2001.02.015
http://dx.doi.org/10.3969/j.issn.1003-3246.2003.01.005
http://dx.doi.org/10.3969/j.issn.0253-4967.2015.03.011
http://dx.doi.org/10.3321/j.issn:0253-3782.2009.04.014
http://dx.doi.org/10.3321/j.issn:0253-3782.2009.04.014
http://dx.doi.org/10.3969/j.issn.1000-3274.2010.01.012
http://dx.doi.org/10.3969/j.issn.1003-3246.2001.02.015
http://dx.doi.org/10.3969/j.issn.1003-3246.2003.01.005
http://dx.doi.org/10.3969/j.issn.0253-4967.2015.03.011

