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Tab. 1 Basic parameters of the Yingjiang M5. 8 earthquake
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Fig. 1 Historical strong earthquakes and seismic

stations (a) and geological structure (b)
in Yingjiang M5. 8 earthquake region
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Fig.2 Temporal and spatial distribution of the
Yingjiang MS5. 8 earthquake sequence
(a) M-t diagram (2011 —01 01 ~2011 —04 —10) ;

(b) Distribution of the epicenters
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Tab. 2 Percentage of the focal depth & of the foreshocks and the main shock
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Fig. 3 Spatial distribution of the
Yingjiang M.5. 8 earthquake sequence
(a) Distribution of the fore — shocks and the main shock ;

(b) Epicenters (M =2.0)
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Fig. 4 Isoseism of the intensity of the
Yingjiang MS5. 8 earthquake
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Tab.3 Focal mechanism solution
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Fig. 5 Focal mechanism solution of the Yingjiang M5. 8 earthquake
(a) Got by author; (b) Referred from the institute of Geophysics, CEA; (c) Referred from USGS
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Fig. 6 Azimuth of P-axis in Yingjiang
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Fig. 7 Compressive stress (a) and mechanism (b)

in Yingjiang and its surrounding area
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Fig. 8 Anomalous indexes of time the seismological
parameters before Yingjiang M¢5. 8 earthquake
(a) Interval; At (M=5); (b) Energy release; £ (M3.0~4.9);
(c¢) Seismic force scale ¢ (M2.5 ~4.9)

HioFkRR, ST HGEEE, HRERIRE
BYRETT 7o HIRAR

lg(rv) = -7.24 +%lgMo +lgr,. (3)

Kf, RUIFLCVEEEE o WENALH m/s, HiIRAE
M, BRI N - m, r RRBUREE,

FE H H 3 52 000 T e R B T AR R, AT
VA oy BEAVE S A 00 2 R 5 DX S th 5 B 1R ZS
FEN/NEF X, GREFRL. B, BT, &
Wi, WHBURH 2.5 HLL - HRRH 7, 5. B9
W T X EREERT RN o (AT IEIZE AL, AR 9
R LES], BREES B S/NEFGHIX 5. 0
DA BB RY, MR R AERBE N ) 7, fHH B
HEEMFBRER, BESBER S EAE 14U
Wo £20114E1 A 12 B, /NEFIHXIFEERIN H
1o MECFFEE 1 4, RIS 0 XU LB RAE,
WO K AN &R 5. 0 R E RN ER PR K

2.5 BI2Xk48F% hE

4k2011 41 A 2 HBEILKAE 4.8 FHRIE, 2
HI1HXRE 4.8 HHR, EI10 50T 2K4.8
FIRIEIRBE W b HE, hs Ne AR
BUBRE, E A B RBURBERR LIS | RESEE . B
FERIRH 1.3, WE10 FafLIEER], 2 KHIEFS
SREEER BB g, TEHRE &S, S 2 K
4. 8 FUPHI RG], AR AER 0.9, XZMAIMH
HIRRSURA AT, (HHEER R X 4 1R
RAEWEROITE: . AFFI RS, BRESRE
RHERMREA, ARV AR, W55
RINRERAEA8 0.5 WHN (RRER, RFH,
2008) , BPJEZEHRVIIES. 3 .
2.6 WHEFEEHSER

Bufe fl Varnes (1993) #2H Tt 6] 572

SVE=A+B(t,-t)" (4)

A, ¢RI HR A E] ;5 o, AR a2k R
KRR Y WE R o B 7RI — 38 5 K IR A 3 7R
BBRBER T TR RBUE; A BRAWE; m A
PREEHEL, m <1 RnRER MR, m i/, m
HERERHE, Hmo - o238 (4) RH3Y
BENAGHEER; m=1 ZRBEHIBREG
m > IFREER I E R AR R/ %
AT X R R (FIRRSE, 2009),

BRI KRR K n AR, XTE—
WIRELAHR AL, FIF— R PR K R4 R 3k
WHRRIREM, WEE - MIEF, #EE
B/ (Ruw) FEK (Ru.) BRFRME
%X

R

max Rmin
NSR = R (5)

min

NSR # R 5 —fb# %42, NSR @K, gE&
IR 2 ; NSR XK, gE& N &5
HiZRiZ, BKH NSR Biffie T Bl & 4 £ K
(AR

ST EHX (21° ~29° N, 97° ~106° E),
DL O B A SR X R 43R 9 x 10 =90 A5 £,
PN TENES, M—RINAFBRER,
WHE (5) AREERE R4 NSR, gl



Ha

BRIBZRES, 2011 EE SRR 5. 8 PR B = A I PR Es Fm)

411

#35]90 A~ NSR fH, FHRHET s ALH5 AT 135 NSR 45
HELE . TR MBI &, BRiZERHRA
mE 2011 481 H 12 HRAJE 3 A, Bl 2011.4
(D, RRERBHE N6 K, XK, EAR
HEERRAMEE, BEMALER, BT IR
WHERRIR R —ERE (31NH) RE—ER
FEHR (6 &) Bfaki mEf bt

Bl 11 A= X NSR SHEKE R K. fTLE
275 NSR fE FEL 2 MBIX, —AH/MNER
WX, B—HNEAEEPERR W, BILS5.8
KRR AT /INEVEHL X . TE P g LA RS ¥ 4 4 H
Xt RESEX, X5 201143 A 24 H
i 7.2 BIFRA R, RHB R T4iM NSR &
E X AP %% .

50 F

" 4
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
E4r

B9 RBIREANDABT R 71
Fig. 9 7y-value in Xiaodianxi region before
the Yingjiang M5. 8 earthquake

28°N |

26° |

24°

5.
2011.03.10

22°

98°C

106°

A 11
Fig. 11

JEX107 / Jl/z
5

01 02 03 0.4

12
(@)

11F -
HEH=294 !
BHEE-13 ios
9r h=0.50

10

8 F 0.6

o g
20 { 0.7
¢
08
0.9

4 b [ 1.0
! 11

EXYSAY

10!

010203 04 05 06 0.7

6 I 72 %=403
BehEH=1.3
h=0.90

0.8

10
t/d
B10 1A28(a)#»2A 18 (b)B48LERF| h1h
Fig. 10  h,-value of the Yingjiang M 4. 8 earthquake
sequence on Jan.2 (a) and the one on Feb. 1 (b)

251

®

FUEE — o

20

in
T

0.5F

0.0 2 ?) 1 1 1 1 |
05 01 05 01 05 01 05
2008 2009 2010

1) /4 1

NSR 14 & H % B
Isolines of NSR



412 WwoR OB R 34 %

3 piesie

3.1 hg

BT 5. 8 GBI ARz B X R AE Ay
DEMERN - RHBEG, 5%, CERESM
HX T3 2 P E K S UL HRE T T 8K R
BN ERTRAEN, FXLE, 201141 A8 H
HFHRERLEES.6 ZHRFEHBRE (BEREBR
560 km) , P E KfEBAL T 5 FbBTH, 61 KfF
RERTHE, 2 NHREENEZEEEW, HE
T, FHEKEE 91% 1) 5 S LA b #5215 -3 i ]
AR 60 REIFFE & &4, KIFTF#EZ4EMNBR
FoFAEE I AR UG L [F] A /I B 7R 3% 2% B B 2
PIRIHE K, HIK, #E—SHbib KA RFR
XM HLIX, 402 T B 8 AR 5 3 i R B B A,
HTFHTHUBHAERZHNWESZ, BT KME,
SrrhmAeE. Yl BERP B /K U DU
BA, =, HRN M A AO B IR KW,
HRILE KM, &4 13K 3.0 S REEEEE AT
R B b T AR Y BRI H AR TR
W EREREA SRR RS, B
AL REBAE, XHMAEE L 2 A B
BEHFEKA, BITS. 8 FHMBFMHXTED, M
2011 4E 1 AFi&2 3 AN, BIEXILRAE 3 KL
LHIR TS W, Hi4 RLL EHELEIR 13K, ik
LB E 90 ZRAEANDFENEB KL,
PO AR D= AP N

WREXBITS. 8 JHBIMATR G B L AFEE,
RATBITH X B M A . HfB & B P
L X s FR IS BUARAE . /INE PY H X 4 36 . 1
b, SR E P AR U KR FHIE T m A A
TEARZMNR, HENRILS. 8 HMRER
TR T B R I R A R AT B, XS
JEHRTW B TAEEABRARLE L. ERMN
R NRA R E RN TS, i
AR A R R A8 e 1 38 7 s B T B, i,
HT FIRBRfER A, BHE M T B,
EXTHLE AR NER B, BN
RUAEZEEI L (BREY, KRR, 2004; HK
S, 2004; #3CE, DN, 1999). AT fEdF
/N FRAT B A BRI R B Z I AAAE P IS, AR
HH R ARE B4R, I H X R 1 E SR

YRIER U8 B 7 B B AT T AL B, 45 R SRk
SREEA AR TN R E X, XFHEETERS
FHRBTNEHRH RN ER T M. B THRE—E
DXk A4 b 5% B2 IR AS, FR AT A MR 8% 3 Al Duda
(1993) A M BE SHBEBYN S EAKXER,
7521 FH Hh. TG 328 2y 06 {1 3 B P b, 7R 6 SR AR BY R T
W, FEXTERIERY N ) 5 i R A AR R AT A
4, AREIEINRENZS B0 I L i Xk 8] £ /D
ARFH, bR R ) B BT T — 2 A
BeSh, VI T e b5 AR LR R g — B A VL
5.8 ZhRAT2 MH, X—fEERATIEFTIER
TR A AL I IE], B B U] i R R R AR R RS,
AREEAMRESRET, WAL HE—&
BSH, ERERN TR YA M ESLER, EEX
AMRET G 55 AR A e, XA R i
FmPlE A,

3.2 #ip

(1) 2011 43 H 10 HEILEAE 5.8 HHE,
X T RO RFIN R, R R E N
B, RETHBW, BT KIAEX, BRHTET
RIEAR, RRWIS Iy A6IR o B R BT 22 T Ak ¥
A, BREAEART A ERHNY R, BEBEE
SR AW EEN IERAT, KRBT
DI ) B R B — AR R 5 | R T L b 2 A
TR B IS R . A4 Hh AR B AR R AN S 1 7B
WIEWRSHON: HBE M, =1.99 x10" N + m,
WERYG My =5.5, WiERHNEM S =23 km®, WiZ
AEHE D =32 cm, WiEBESKE L=8.3 km,

(2) RETKRBL 6 WA S HRH, Hobxik
SRim B A S A AR AR REHE 3 T,
R TS H = X 5 9% Hh R - s )
W, ZMHX 3, 4 RHBEER T W FHE IR E
o HRH,; M SARRERANTHIRIRE: D
EPGHLIX B R ) o EHRH . 2 K 4.8 HETRITFS
h B S8 NG S ] 5 05 — fb b 5 8 R e 42 NSR
fER%

(3) BJE, M=3.0 FFIRRB NE [7H R4
i, KB 13 km, 5128 km, 84% KRR A
F7~13 km BBREE, HA 7 ~9 km WEF I HE &
BANFINR 51% , BARBEXIVEE SR IT L
EFEREBEASBNFIIEEEN 9%, b{EHN
0.75, hfE N 1.1, pfER 1.2, FRFEFIRERE
L RTR PSR o



Ha

BRI 2011 SERFIRILS. 8 St S A=ty e BR B U 413

S0k :

RIS, F AL, A0 . 2009, KZVCHIZL PG me B 55 DU 4035 ShF
5[ J]. HuFZHFSY,32(2) :194 - 197.

Whkiat, Duda S J. 1993. A 550 1 im0 538 1 e SR 1% BY R Jy 1y 4R g
[T]. HBERYIPI] ,36(2) 185 - 194.

ZEIAS . 1998, B8 np o RO AR AR AL TG B4 [ T]. MRS, 21
(4):320 -329.

PR, A B, SR B2 2004w R R T S AR RO B B 5
(AMR) fy-%i0s P ] [ 1] . ot 352 ,20(2) 1119 - 125.

PR, T B, 4. 2009, R EIKRG 7 SERARRT T /NBR A
BEBREELT]. H8R8,29(3) :1 - 11.

BoR2E, T4, XIAET . 1979, JEBE 52 7 5 IR s AL RHE L T].
HRHISE,2(4):10 -21.

BRIEAS, 223 B . 2000. 25 I o & Lt DX Wy M AR 2S RU [T 09I it
R2,(2) .43 - 48.

BRI, R5E . 2007, ARG MR AL H S BT IX R
[J]. ZRIRE24,30(S1) :467 —475.

BRIBSZR , B FE, MK . 2006, == P L IX W ERBE RN S BB HoAE
REGBHCP R ELT]. R ,29(1) .7 - 12.

BRI, RFH I . 2010 SRR IIFRIE o {H B JEAE bR S 0 T w1 o
FALT]. #552,30(3) :97 - 107.

RIBEAR , 254 18,2008. F b {HARBEA B0 8. 0 YR )P RA
R[] BT, 31 (BT)) :436 - 441.

BRIBSAR, 2R3, XIMSS . 2011, 250 b X BUACAHI 38 B kg [ 1.
R ML, 33 (1) :91 - 106.

BB, DR, BRI - 2005, £ 5 MR35 W e arsE [ M].
B = iR A

ZFB BRI . 2004, FIFTRGIRIEAA0 2 v 3t DX s SR HEA T o S 0
W[T]. #hiB2EH ,26(2) :140 - 150.

B RIC, T, 4. 1978, JeBRHR MR LRI [T]. HRET
7¢,1(11) :1 -13.

M SCHC, THie . 1999. S F2YF Sl A s R A v ik e FILT ] i
2FH,21(1) .32 -41.

TR R JR . 1990, Zp A XA R [ M. bt - et okt

ek, BAT T, % . 2009. 2008 AF AR RITHIR R AR K
BRI AR ] HBUER ,28(8) :1077 - 1084.

TrE MR . 1998, MR FIIRZREVADN ARG Y h T . MR
o THE RGBSR S]. JLnt HuRR e At

T E MR RS RERF - 2011 43 J] 10 H 2 &0 5. 8 ZHmA
FESr A [ EB/OL]. (2011 -03 -17)[2011 - 06 - 06]. http.//
www. cea. gov. cn/ manage / himl / 8a8587881632fa5c0116674a
018300cf / - content / 11 —03/17/1300339047620. html.

RN . SR EPOREUR BRI S. 8 fE . R
MLl [ EB/OL]. (2011 - 03 - 11) [2011 - 06 — 06 ]. htip://
www. ceic.  ac. cn/subjects/20110310125812/20110310125812 _
CMT. jsp? id =109148.

Bufe C G, Varnes D J. 1993. Predictive modeling of the seismic cycle of
the greater San Francisco Bay region[ J]. ] Geophys Res,98 (B6) :
9871 - 9883.

Gutenberg R, Richter C F. 1956. Magnitude and energy of earthquakes
[J]. Ann Geofis,9:1 —15.

USGS. Global CMT Project Moment Tensor Solution [ EB/OL]. (2011 -
03 -10) [2011 — 06 — 06 ]. http://earthquake. usgs. gov/earth-
quakes/ eqinthenews/2011/usc0001wnu/.

Short-term and Impending Prediction of the Mar.10, 2011,
MS. 8, Yingjiang, Yunnan Earthquake

QIAN Xiao-dong, SU You-jin, FU Hong, LI Qiong
( Earthquake Administration of Yunnan Province, Kunming 650224, Yunnan, China)

Abstract

Collecting the firsthand seismic data before and after the M¢5. 8 Yingjiang earthquake in Yunnan Province in
2010, we systematically analyze the seismo-geological background, the main characteristics of the sequence,
the seismic intensity, the seismogenic fault of the Yingjiang earthquake as well as the regional stress field in the
earthquake-stricken area. Particularly, by tracking the earthquake force scale, shear stress, h-value of earth-
quake sequence, time - to — failure and seismic energy, we conduct a short-term and impending earthquake and
prediction 3 months before Yingjiang earthquake. The Dayingjiang fault, which is NE-trending, left-lateral and
strike-slip, is most likely the seismogenic fault of this earthquake. There appeared a lot of anomalous seismic pa-
rameters before the earthquake, which significant to the short-term and impending prediction for the time and lo-
cation of the future earthquakes in this area.

Key words: Yingjiang MS. 8 earthquake; focal mechanism; seismic parameters; short-term and impend-
ing prediction



