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Fig. 1

Time series of the 2013 Lushan M.7. 0 earthquake sequence (a)

and the 2022 Lushan M.6. 1 earthquake sequence (b)
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Fig. 2 Analysis of the completeness of the catalogue of the 2013 Lushan MJ7. 0 earthquake sequence (a)
and the 2022 Lushan M.6. 1 earthquake sequence (b)
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Fig. 3 A scatterplot matrix estimating the parameters of the 2022 Lushan M6. 1

earthquake based on the Omi — R =] model

Narteau, 2017), & T X 3 = & Wi 5%, FH
“EET—AENGE” (CAP) JriEXf Mgy I M m2 A T
CFE KD REASE 2013 4F 1L M7, 0 MR Y R= IR A
DRFEEZ N 14 km (B IREE ) 2013), 2022 47410
M6. 1 MR R AR R TR R EE 2 16 km (P54,
2022), [AIFE, TR AV Y 5 1 A5 R Ul RS
PR R IRIREE /0590 17.6 km F120 km (B 8%
2013; HhEHRE RHERY BB SET, 2022), PiRhOT
TSP IR b 52 R IR R BE WG A AN, o (I 22 R4l
UER T PR b2 A R IR IR A E— 25 5
i 4c -1, ¢ =270, PINFHN kEAETE
RRRZS, 2013 45710 M7, 0 =R k

HAEEE R WIBE (4 d N) LB RIZL, RS
ZEABIB/NEE 0. 029 FiFIT; 2022 4E 710 M6, 1 HIFE T
HI R EAER A R IEE (3 d ) JEAFELE 0.002
BRI, %58 2013 4F 25111 M7, O M i 41 {8 1 5
AN kBT A R BTG BRAREE, A Hh KB A P b
EPSmMARHMEREEMEXLR (e,
2022), XARKRRE FBORTRANRETFS, H5FE
RBP KRR, XWMRE T 2013 4E7 1L M7.0 My
RN R T ARSI 2022 45 11 M6. 1 HBFEFF
FA R IR DR A AR A AT R D A A
ME4d -1, d-2 080, BRI b EHAF
TE—EMES, EEENE (2dHN) 23H



210 woE B R

46 %

—EMAE, ZJ5 2013 4FR 10 M7, 0 iR ¥ b 5
W T 0. 784 ML, 53T e R RISR LRI b
HEE R (RIS, 2013), 2022 4E2111 M6. 1
HRZ S b (2 HTFT 0. 942 BT, BT 2013
AEPI M7, 0 HBREFA, 2013 41 M7, 0 HIRE T
S b BT ERRE L (0.849 4) A1 {H
2 (0.830 6) (He4dd, 2022), @ TAEKX
SR BI N IR, T 2022 AF L M6, 1 HERFS b

T ERR R o [EHXEE AL, Rz
X R 1K AT BIR KRR R, BB T
X A i A R LR KR AR, 2013 4F 745 11
M7.0 MR 3 b (B2 B E ETHE T R 2,
T BB G N AR, ARGk, 4k
fil & AR BRI 2022 AR M6, 1 HIFEFF S b
(HEBH ST B 5 2 b T e TR il 2,
ST S e A A R R R R A R

14 | (a—l) | (b-l)
o 1.2 } H
Q‘ 1
10 W
0.8
0.06 | (a-2) L (b-2)
a 0.04 |
T 0.0 M ’\ pe———"
ol i —~——
0.10
(a-3) (b-3)
£o.0s
0
12 | (a4) L (b-4)
1.0 +
08 A-\w' I
0.6 +
2.0 4.0 6.0 8.0 10.0 2.0 4.0 6.0 8.0 10.0
AN E R H] /d A R I TR] /d

B4 2013 FF0M7.0 (a) #22022 7L M6.1 (b) HIE R
Omi — R — J AR & A S BT ) 5 2 i 1) ) 24K
Fig. 4 Parameters of the 2013 Lushan M7.0 earthquake sequence (a) and the 2022 Lushan M6. 1

earthquake sequence (b) fitted by the Omi — R = J mode vs duration

4 ARSI S BE AL

BT LR FHISEEA SR, X (1)
THEAE M > M, AU IR (1,0, ] PIAOA R
MEH

N =£“L:A(th>dKM4 (7

KSR I PR ARSI (1 d ) /Y

“M-3" SRR IINARE, RV RRRE 3
MR LN R R sk R, EH] CSEP
THI A B X b 52 ROR 90 B9 N — test J7 1% (Kagan,
Jackson, 1995; Schorlemmer et al, 2007; Zechar,
2010) RHIE Omi — R - J BRI T i) b 7= 5 H 5 55
PRECE i fm s B2 B2, IR A A RO F KT ay =
0. 025 X N — test K2 RIEATHAKL, 46, <ay
W, FRAIRARFEEH s 26, <o, RN
R AR R H S 2



%2 Eegr S PTILI YCSR AR R I SRR S AR AL RE XS LA A 211

(a-1) % UM, 7.0

(a-2) #1hM 6.1

BRMES A

(a-4) F1LM 6.1

6 7 1 2 3

7 1 2 3

1 4 5 6 4 5 6 1
(-1 1L1M, 7.0 10| -2 LM 6.1 70} \(b-3) 1LiM, 7.0 ” I(b-4) 7 1L, 6.1
o 50 I | I I
I I I I
@ ! g I 60 ! 12 !
. I
‘g 40 | I 01 101 !
ki | | I :
g 30 I 6 | 40 I 3 :
1S ] | — !
& I I 301 | 6} 1
2o ) S i :J
= I I
= 10 | 2 | » : ) '_J
I I
| 1 1090 | 2 ﬂ
I | I I
0 1 0 1 ol oL
00 02 04 06 08 10 12 00 02 04 06 08 10 12 0 1 2 3 0 1 2 3
A 2 R A R)/d A R I R]/d AHSE 2 R B I ) /d AHSE 25 R B I R /d

B5 AR Omi-R-J#A 2013 5 £ L MJ7.0 3E A= 2022 F 7.4 M6. 1 3 E
EJ50.20 ~1.20 d, 0.20 ~3.20 d #95% 4> E TR 717
Fig. 5 Forecasting of the strong aftershocks in 0.20 ~1.20 d and 0.20 ~3.20 d after the 2013 Lushan MJ7.0
earthquake sequence and the 2022 Lushan M6. 1 earthquake sequence using the Omi — R — ] model
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Comparative Analysis of the Activity Characteristics and the Aftershock
Forecasting Efficiency of Two Earthquake Sequences in Lushan

BI Jinmeng'”*, SONG Cheng', MA Yong'
(1. Tianjin Earthquake Agency, Tianjin 300201, China)
(2. Institute of Geophysics, China Earthquake Administration, Beijing 100081, China)

Abstract

We used the Omi-R-J model, which can fully make use of the information of small earthquakes, to compare
and analyze the characteristics of the activity of two strong-earthquake sequences in Lushan, Sichuan Province. we
found that the completeness of the Lushan M.7. 0 earthquake sequence in 2013 changed more obviously with time
than that of the Lushan M¢6. 1 earthquake sequence in 2022. In the early period after the two mainshocks, a few
aftershocks were detected by the Omi-R-]J model, and the completeness magnitude detected in the stable period of
the two earthquake sequences was both about 1. 8. The difference between the p-values of the two Lushan earth-
quake sequences was small, showing a relatively normal attenuation process of the two sequences. k-value of the
MJ7.0 earthquake sequence was significantly larger than that of the M¢6. 1 sequence; this may be the result of the
relatively more aftershocks or the strong aftershocks of the M 7.0 sequence. b-value of the M. 7.0 earthquake se-
quence was smaller than that of the M¢6. 1 sequence; this indicated that Lushan area was still in a high-stress state
after the 2013 M,7.0 earthquake, but after the 2022 M 6. 1 earthquake the stress reached a relatively low lev-
el. The efficiency evaluation of the N-test method showed that in the initial stage of the two earthquake sequences
the aftershock forecasting was efficient. Based on the next day’s data, the forecasting of the aftershocks on the sec-
ond day after the mainshock only failed once, while the forecasting of the aftershocks of the successive 3 days after
the second day of the mainshock did not fail.

Keywords: the Lushan earthquake; the Omi-R-J model; detection rate; sequence parameters; effective-

ness evaluation of aftershork forecasting



