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Tab. 1 Catalogue of the Yangbi M 6.4 earthquake
sequence (M, =4.0)
% IR ] REHRLE/ (°) PRI/
SO JI-H BB ey A km
1 2021 -05-18 21:39:35 25.65 99.93 4.7 4.2 8

2 2021 -05-19 20:05:56 25.66 99.92 4.8 4.4 8

3 2021 -05-21 20:56:02 25.63 99.93 4.7 4.2 8

4 2021 -05-21 21:21:25 25.63 99.92 5.9 5.6 10

5 2021 -05-21 21:21:57 25.63 99.96 4.7 4.2 10

6 2021 -05-21 21:22:35 25.60 99.98 4.3 3.7 10

7 2021 -05-21 21:23:43 25.66 99.97 4.9 4.5 8

8 2021 -05-21 21:48:34 25.67 99.87 6.6 6.4 8

9 2021 -05-21 21:53:47 25.62 99.98 4.6 4.1 9

10 2021 -05-21 21:55:28 25.67 99.89 5.4 5.0 8

11 2021 -05-21 21:56:37 25.64 99.95 5.3 4.9 8

12 2021 -05-21 22:02:00 25.66 99.89 4.6 4.1 8

13 2021 -05-21 22:03:36 25.57 99.93 4.4 3.9 8

14 2021 -05-21 22:15:16 25.59 99.96 4.5 4.0 8

15 2021 -05-21 22:31:10 25.59 99.97 5.6 5.2 8

16 2021 -05-21 22:59:.37 25.63 99.94 4.1 3.5 8

17 2021 -05-21 23:13:53 25.64 99.94 4.3 3.8 8

18 2021 -05-21 23:22:.49 25.66 99.838 4.1 3.5 8

19 2021 -05-21 23:23:34 25.60 99.98 4.9 4.5 8

20 2021 -05-22 00:51:41 25.70 99.87 4.5 4.0 8

21 2021 -05-22 01:36:06 25.62 99.94 4.1 3.5 9

22 2021 -05-22 02:28:43 25.62 99.91 4.4 3.9 10

23 2021 -05-22 04:10:57 25.62 99.95 4.0 3.4 12
23 2021 -05-22 08:36:46 25.68 99.90 4.0 3.4 12
25 2021 -05-22 09:48:00 25.67 99.90 4.5 4.0 12

26 2021 -05-22 20:14:36 25.61 99.93 4.8 4.4 10

27 2021 -05-27 19:52:46 25.74 99.95 4.6 4.1 12

28 2021 -05-27 23:03:57 25.69 99.89 4.1 3.6 12

29 2021 -05-28 20:43:18 25.56 99.92 4.0 3.4 13

30 2021 -06-05 06:12:22 25.59 99.98 4.0 3.4 11

31 2021 -06-29 06:41:28 25.75 99.99 4.1 3.6 9

Jik (Wiemer, Wyss, 2000) J18E 452 F = A4
Ja24 h NAO M, H 1.2 (K2), SamitisEa i
PIEp) 448 Wa A B S 0 AR 1B I AHATT
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Fig.2 Magnitude — frequency curve of earthquakes
in 24 hours after the M 6. 4 mainshock
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Tab.2 Sequence types near the Weixi — Qiaohou fault
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Directions of P — wave first motion signs, time — diff. of S — wave recorded
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3.2 MERAREHE

— WM, I RARERE M, 5FEEHR
M, REUSIEL, RAEEREEE (Bath, 1965), JF
G ERFREH M, S RRERR M, (ERZE AM =
My -M, H—A%8, BNAM =1.2, {HAM A—&
MRS 5 TR RTINS (2008 ) X4 ER 8
RFRITH AM RN T, RNHLE AM & T
W, WRCH— N X RS E) AM, 24
HIX R RSN M, A AM {EXFZ)F 5 1Y
R RERIAE R AT,

3 451966 LR A HbIX 23 ¥ 6.0 ~6.9

PHFE T e KRR S H R A mf(a], 45 R WoR,
AM PGB R, 760.7 ~2.4, AM =1.34 +
0.27, {HIXIAFEIFA . 61% M KRR KA
EFEFR1dN, 1~7d, 7~30dH/EET 30 KA}
BN R MER A A, ¥ 139% (& 12), Al
KRR R SRR &, M6. 4 RS
6 H30 H, Ak MS5.2, AZNEEREE
G A7 min, FEHZE AM R 1.2, MG SR
LWFIFS B S T6 ShRRAE, 20 B iAok i M6. 4 Hh
ERAAZEe &k E, WS A 21 H 22 131 4
f) MS5.2 HisZ .



316 & B R 44 %
x3 ZEEMK6.0~6.9 KBRS
Tab. 3  Parameters of the M6.0 ~6.9 earthquake sequences in Yunnan
/e RrEAH wEh M, FRERIEHLE REXKIEL M, B IF R] B/ d AM 4 FHE
1 1966 - 02 - 05 I 6.5 — — 5.3 0.75 1.2 7
2 1966 -02 - 13 I 6.2 — — 5.2 4.71 1.0 2
3 1966 —09 -28 hf 6.4 — — 4.6 0.41 1.8 8
4 1970 - 02 - 07 SN 6.2 — — 5.5 0. 02 0.7 6
5 1971 —04 -28 I 6.7 — — 4.5 47.87 2.2 4
6 1971 -09 - 14 SLRlEN 6.2 — — 3.8 1.16 2.4 0
7 1973 -08 - 16 I 6.3 — — 5.2 0. 09 1.1 7
8 1979 -03 - 15 L 6.8 A e — 4.7 1.09 2.1 9
9 1981 -09 - 19 SLRlEN 6.0 — — 4.1 0.00 1.9 1
10 1984 —04 —24 i % 6.3 e e E 1.3 5.4 0.21 0.9 27
11 1985 -04 - 18 ] 6.2 e — 5.1 13.13 1.1 15
12 1993 -01 -27 e H 6.3 FHEE N 3.2 5.3 0.35 1.0 3
13 1995/10 - 24 E 6.5 2 e W 1.3 5.6 0.79 0.9 100
14 1998/11 - 19 TR 6.2 FEE 3.0 5.4 44.20 0.8 1
15 2000 -01 - 15 Wk 6.5 e 3.1 4.6 0.00 1.9 4
16 2001 =10 =27 P\ 2 6.0 e 2.8 4.1 0.02 1.9 1
17 2003 -07 21 PN 6.2 FHEE N 7.5 4.9 22.03 1.3 7
18 2003 -10 - 16 Kbk 6.1 HEE 4.0 5.1 15.24 1.0 10
19 2007 -06 - 03 TH 6.4 FHEE 5.2 5.1 0.22 1.3 5
20 2009 -07 -09 [0/S3 6.0 FHEE N 6.5 5.2 0.90 0.8 5
21 2014 -05 -30 BT 6.1 FHEE 1.8 5.0 0. 00 1.1 5
22 2014 -08 - 03 @ 6.5 e e E 2.1 4.7 0. 46 1.8 8
23 2014 -10 -07 A 6.6 e 6.0 5.9 59.85 0.7 9
24 2021 -05 -21 Pk 6.4 HHEE N 2.5 5.2 0.02 1.2 22
4 g
13%
61% PRk M6, 4 MR PN E ER G kA M, =4.0
o RRE22 W, RAERHEL, IS (2010) 4
XTHE KRG 7.0 ~ 7.9 GR35 5 A i A R HE A 7
| B mAT1d m1~7d m7-30d m >30d | BESERS, TEX M = 5.0 RENHRARRE . PRI MR

H12 =&KX 6.0~6.9BE
KR AR AN St
Fig. 12 Statistics of the occurrence time of the
biggest aftershocks of the M6.0 ~6.9

mainshocks in Yunnan

FIRRBHA M. 4, HE HRRE R M, =4.0
HRE,

HAioe T ameaymes, Hoto & S 7w F 5
JEHURNRE | FRAY R A A I ) F0 | ) R R
FARTFE 4 AN TJ7H, QTR R (A 5Y 24
HTE A R A o] A S R, BB IE R AR A S



BNHEEE . 2021 AF A REER I M6. 4 MR T SRR B s B A 317

53
XA 58 SO iR B X D, B Z —
AR BIRR

CAMFR AR R, R NKEEA X
ZE5, WERFERR PR, A ] 5= B A3 5 LAk
WHIEEM 215 2, REKEMTREMR S, =i
AT B8 A7 5= VR DX AR AR A A 52 T Bl EE Y
e R U] 52 2 O 7 A R SR R KN SE ) (A TR AR
F, 1995) .

RS EREREREA —EXR, KIE
iR A 5 R A L TR TR AR Y B e
(AR5, 2014) , Persh #l Houstion (2004) Hf
FEINNAR R R A5 3252 IR A7 76 W I g 0t O¢
&, £ 350 ~550 km PR b R ARE L AR
K. Bl TR kAR EHSE, RIETRE
XA A W R B AR K

AXEIIEE RS B 5 AR X SR A R R AT —
KER, HMAHRE (2014) 43k 7 Guib Rz it
o, RS AARFN A AR DA Bl ) AR WY
REXKTE A L/W K, B4R X el R 5 2
X ZME R By, A 2 i s B e KA iz oKk 7
AL, RZ, REAMBEAM, 2R XA
FARBE . REX KT LW ERN, HA
RIS E MR KRR KPR &, ZRE%
(2009) X ELAFSE 1970 438 ¥ H 5% 77 51 5 1976 4F
J 1L b R 471 ) A 2 R B U RE A AR R A A
IR A TE LB A, ) R YR A i T —
AR LR, AR LA/

ASCRIF 2= v i DX b 722 H SR WAl 3 T 4
MBI REX KT (£3), 20 LA+
M TRELAGEmER L, BRTERLK
Fi b, 2003 4F DL A4 1l 4 XK T8 AR ©
RSO AL 25 R AT A 5, 45K, =
6 FHBIF AR X K S i /Nh 1.3 (1984
EHIEVY 6.3 9%, 1995 AFIRAE 6.5 KAL), 2014
ERIL, B 6.5 HHGEIT IR XK TE AL
BN, HEERRAEEILYE TS (BN,
2014, TREHISE, 2015) , A XK HEUNY
1984 AEFH VY 6.3 2. 1995 4EiXE 6.5 HHFEIF
HI, SRAESIREE R, SRR (2009), A
HRAE (2014) MIBFIESS R —3, HHE 5 bR
R P = AR A R A N P A BEE K 2 20 km,

P2 8 km, KIEHZA R 2.5, ML am KM
RIFA, ARG LA /N, 33X AT BE 2 R e
RN R B A AT R R —

EIREEESE (2010) XFH E KRl 7 9 R R H
SRR LS R R, SR AR R AIR 5 H R 2
RUA G, 550 W A0 b 72 R bE AR A 78 1) 5 A R T
%, F£3PHIT 16 WHUR M ERIRHLEIHE sh 2 A
13 K Hb 78 A e W, A 3 KON A2 e E T
(1984 FiETH 6.3 %, 1995 i 5E 6.5 LAl 2014 &
fil 6.5 HHFR) , GItHEAR D, XATREEH =/
FEER AR N 3 B, 5 R HB X 67 % Y Hb R
JEEAIMEE (PN EE, 2017), 3 A HEE #
M=, 1984 F %Y 6.3 ZF1 1995 HAE 6.5 b
REARENBRE, HamMREMRELZERYS
FREMBIEEARIA G, M 2RI R L2
DI

XTIRA A (2014) BEFE4EKk 7 HHER
MR R B, RIE ERE - NIRRT A B R
AT P51 H i D (RF20% ) . =R IX
24 4~ 6 HHFEFH A 3 AT HI R ARSI 5,
H12.5% , IR, TR Smamne A —
EMLR,

TEH W Im R ER B b, A MR Il T AR
NN AR B 22 1T RE 2 XS A m i R Bz
—, RFIX 8 20 R WO A — s FR R B X,
1995 4 10 A 24 HibE 6.5 HHESE, 5 KU F4
IRk 10 K, 3 PNHAERAET 1997 4ENIL 7.0 9
W%, EEXTER I M6, 4 M AR P 51 45 K A% 7 i
ZWIn L, T BT LA A R A T A | X
15, MRS S Bl A G 24N T Bl (] AR £k
FHIEELE G 3T

5 &g

(1) ARICKEEER M6. 4 HZ 5 75 24 h Hi5E
SERMIR P PG S5 R R, AR /e
BERYR M 1.2, HERX S AN E & B
AMABREN G, M, KA T,

(2) TG B HRR P 5 5 R R vy
—AREE WA, KEEm AR 1350, 2K
25 km M PHACAE AR, 22 o A 2 308 b o 4 |



318 Moo=

i 5 44 3%

YN DR R T N (T o e ST W PR SR
TEW ARG 4 Br. FHoRmB, mrmEhB, &
RN BB REIX

(3) VR M6. 4 HBRIE TG NFFLE3 d,
EARIE S AR Ik, 2 Ik M=5.0 EE T
TEEhTERSG 1 h, 4aREZH M, =4.0 SR RAERE
a2 d, ERETdE, EE/INEWE RN R 10
WUF

(4) BT KDL mEE SR, R H
S TANE SRR AR VBT M 7R Y B RL, Xk R
M6. 4 MFRFHN AT T o Mr HIr, 458 WoR,
FP ) — R P b 72 LA K 4 VE—T% I KT 24 £ 3T
2B RS KRR R B %, UL REMEY
Gk E, BIFEA 6 R BRI S EH; vk
M6. 4 HIFZ)G b H =1 HAX e, IR A
K, KB M6. 4 MR IG5 — KA/ N 08 =
LA I )L R BE R M6, 4 HITRJE M, =4.0 MR
2 s TR AR ] R e L Bk A A, RPHEE R M6, 4
WG M, =4.0 HFERTEIE R IER, N EE - &
R, PRI M6, 4 MRS M, =3. 0 HiE 24k
4k s FOh FE R AL A P I 25T S AT L
057 B 3 B8] R 0 Bh o BRI M6. 4 RS,
VI —St A 22, RUF ) & A K M= B 1T g
PEAK, UL b pr R IR M6. 4 i 7E 15 5
ARy ERE - R,

(5) R =rgHIX 6 e hh B i KAy & A A
[ GETT R R 25 0 A FRAE, BT B M6. 4
MR AAEE & LD, W5 H 21 H 22 /31
Iy MS5.2 HiZ

AL ETRZE 2 BAEF R A Zmap 25 6,
WEE AL T 42545 — % RF HHIN 55 Fe-
lix Waldhuaser 4% 49 R £ T A5 42 /5, P EHE B
MERMFEHA, FEARESA TS ZLEMRL
RN ESBRIRIF, Wl 5HEHARESA
IARIFAZ T BIE G W P s TR T AR E
F 3 SRIRA P B 4 5 5 AL P o A 6 AR Bh Fe 48 5,
A — 3 R R s Bl

S E k-
Wi . 1978, FHAZIRHLE]—SCHE 534 M52 15 2 T S0

BRI HE2E ,21(2) 1142 - 159.

BT AR RS, . 2012, FIS/INTEARE Y ) 28 04 3 07
FE—— IR S /3 Mk [T ], Bk B2 32, 55 (5) . 1718
-1724.

AN EATL AR ZE 1995, R B HiL X b 7R 51 Sk 2 b R Y
) A AR AR T ). P E A, 11(3) 2315 - 326.

FRURI, /NG RRRT . 1979, SR A A I 1) 43 A3 R AT B L BRS A% R
[J]. HhEkP A4 ,22(1) <32 —46.

ARURRY . 1987, MR ) 5 5 AR M BN [ )], #1527 (6) - 1
-9.

B AT . 2014, 2018 4F LRI PG 3t IX 3 5% 15 371 04 35 R A 56 R 4L
AAGFRIEL 1] . HUR 231,36 (4) 1631 —639.

R ke AT, % . 2015, BIEEAHESERMEIM]. b,
M i AL, 2 - 3.

VML JE/DHE . 2020, RE - PN SC AR Iy [ 1] MR Hb g
M 55T ,41(5) 222 -225.

ZEREL  AHEE | Avi Shapira, 25,2009, FH 1115 58 1 W K M RZ (9 3R Ay
R 2250 B R R BT [ 7] Padb bR 254 ,31(2) 1161 - 166.

XUIESR  ERIEEE , ELEV . 1979, HI I — b5 dbs—— MU 0 1 5=
W[ T]. BT, 2(4) 1 -9.

XUTESR . 1984, AR Hhe bt 72 431 P8 S Yol 90 400 b 7 109 AR OV [T ] b 4
(1):35 -38.

B, S A, % 2010, P E KRR 7 SO HUR R AR R
23 A ATARAEL T ] #8372 ,30(2) 61 - 70.

Zeppate VEIE, WRST 0, 5L 1986, H A G /INE IR b o Hh R A s
SRR )], AR AR ,6(4) 1293 - 304.

AT . 1997, A RAERWMTIIE[)]. EPRHESNE, (6) .27
-34.

TS AR RN 452014, AXER 7 G L AR Y A WS
[M]. BB =g o et

T HE /NG . 2008 2Bk 8 G bR FI AR AE ST (], MR
4¥,31(4) ;408 -316.

I BN EE, L2017, g H X R VR AL KR g 4 AR
[J]. HbREHLTT ,39(2) 1390 —407.

T KRB R ER . 2015. 2014 4F BRI RLIT M6. | MG ¥
Ay AT 2 FAFIE[ ] . MR HFY 38 (4) :525 - 534.

XN ST IR ET I . 2014, 2014 4E & R A 6.5 R 5 IR
B HIRESE ()], HusR A9 ,37(4) 508 - 514.

JwE IR . 2016, BUREBTT o RESAR[T]. Hi5%,36(3) :1 - 13.

Bath M. 1965. Lateral inhomogeneities of the upper mantle[ J]. Tectono-
physics,2(6) :483 —514.

Persh S E, Houston H. 2004. Strongly depth — dependent aftershock pro-
duction in deeper earthquakes[ J]. Bull Seis Soc Am,94(5) ;1808
-1816.

Trugman D T, Ross Z E. 2019. Pervasive foreshock activity across south-
ern California [ J ]. Geophysical Research Letters, 46 (15) ; 8772
-8781.

Wiemer S, Wyss M. 2000. Minimum magnitude of complete reporting in



o553 M BN 2021 SRS BIEE L M6, 4 HRIFYVERAE R oR AR b 319

earthquake catalogs: examples from Alaska, the Western United Woessner J, Wiemer S.2005. Assessing the quality of earthquake cata-
States,and Japan[ J]. Bull Seis Soc Am,90(4) :859 - 869. logues ; Estimating the magnitude of completeness and its uncertainty
Wiemer S. 2001. A software package to analyze seismicity; ZMAP[ J]. [J]. Bull Seis Soc Am,95(2) :684 —698.

Seismological Research Letters,72(3) ;373 —382.

Characteristics of the 2021 Yangbi, Yunnan M 6. 4 Earthquake Sequence
and Prediction of Its Strong Aftershocks

ZHAO Xiaoyan, WANG Guangming, ZHANG Qian, HE Suge, FAN Wenjie, LIU Zifeng
( Yunnan Earthquake Agency, Kunming 650224, Yunnan, China)

Abstract

On the basis of the data of the 2021 Yangbi M(6. 4 earthquake sequence recorded by the Yunnan Earthquake
Observation Network, we analyze the temporal and spatial evolution characteristics of the sequence. The spatial dis-
tribution of the sequence can be divided into 4 sections and the aftershock — activity attenuate rapidly. Through the
analysis of the type of the historical earthquake sequences in this area, the method of h —value, the method of dt
—t, the method of the cumulative frequency, and first — motion signs of the earthquake wave, we determine that
the Yangbi M46. 4 earthquake sequence belongs to foreshock — mainshock — aftershock type. According to the statis-
tics of the original time of the historical strongest aftershocks in Yunnan, and the distribution characteristics of the
magnitude differences, we conclude that the strongest aftershock of the Yangbi M. 6.4 earthquake has oc-
curred. Finally we discuss the high frequency of M, =4. 0 aftershocks in the sequence and the possible reasons.

Keywords: the Yangbi M 6. 4 earthquake; seismic sequences; strong aftershocks



