W48 3% 2 Hh = HF N Vol. 48, No.2
2025 4£4 H JOURNAL OF SEISMOLOGICAL RESEARCH Apr. , 2025

LHREAE A T 2F. 2025, HUR & A2 R A8 BOW 1 E Hb X 50 52 A W L AE T o5 [ )], MR A 5T, 48 (2) 1253 — 263, doi: 10.

20015/j. enki. ISSN1000 —0666. 2025. 0027.

Jiang X H,Liu J,Meng L. Y, et al. 2025. Assessing earthquake prediction performance based on seismicity rate index in Sichuan-Yunnan

region[ J]. Journal of Seismological Research ,48(2) :253 —263,doi:10.20015/]. cnki. ISSN1000 - 0666. 2025. 0027.

078 %t TR 1| K 3R R PR S T 52

zaf' X A, AR, BHR, BESE
(1. PEMEAEMPL, Jbat 1000455 2. WAFHE EE A KK EPIRPRBE, Jbat 100085)
FE ., MR R AR EX 2014 45 1 7 1 H—2023 4F 12 A 31 HJIEH X R AR 11 WRE IR T 246 [

BTSSP i o BESR B A TR 9 A T B A7 PN R v BT A /N 6 2l ) B S i, AN TRIN 25 NS ECT /Y
BHRAAREIEN S5 R R, MR A R HON N X s 52 B R B BE ) o P42 90 km | TN

J7 80 d I, HuE R RSB TR GE AR, RETED270.60, BFMHAKF o Z1245 0. 000 06,
KRB MR A A RIER, HUENR, HUZR TR, MR, WRSEE; X

FE4ES . P315.72 XEERIRAD. A
doi:10.20015/]. cnki. ISSN1000 — 0666. 2025. 0027

0 55

b T R A R Ao, R B AR
KGR PE . FAR M 72 R 75 Bl Tt o 28 1 0 3 4
KA, HOC T 1l = FU % % 7 F0 i 2 i IR 19 -
L H MK E I (Gulia er al, 2020; Katsumata,
Zhuang, 2020; Savran et al, 2020; Zhang et al,
2021 Yu et al, 2022a) . HARHACRE <
o AT PN VR A 5
of Earthquake Predictability, CSEP) 1%, #¥% 4
BRWFIEN DUE SURUKR e 22 Fh s 52 T s AL SR ]
] i 2 0 X 5 AT X L R B . g — e Y
THRBRUEA A8 B2 1 G4 56 07 W6 1P AL 45 07 X
TR EPRGVERSE, 8 XA AL 1Y 7™ 8 45 1 5
5PPAG, B v 0 = AT A A AR (Schorlem-
mer et al, 2018), "1 [ETF 2009 4EMIA T CSEP it
1, 2018 4Rz By P E M R Rl 5L e 3 A CSEP
2.0 WY BCAE v B AR D0 X ok R, 5ROk A,
2021) .

( Collaboratory for the Study

« T EHE. 2024 - 06 - 30.

E&WHE.: EEHEMAHI (2021YFC3000705) 5 Hseg

STEHES. 1000 - 0666(2025)02 0253 — 11

TEAFh LR AT IR, R IE sh AR b — B
HAEEEM A, i, MR 37 #RE sRAE N
MR R B M S A2 BN e, KIDIOE,
EF BRI T MR S QST ik (0
W58, 2024; Yu et al, 2022b) . FEHMIFFEH T A
W ]2 S HOK E o0 A MR T sh Y A2 4k,
JEIEERIN T 3 Fh LA AR R 75 530 & ZMAP
( Wiemer, Malone, 2001 )., RTL ( Sobolev, Tyup-
kin, 1999) F1PI (Rundle et al, 2002) . Tixst
Jrids, ANDRRRRT A N bl AR O o R R 15
PARER AT FE (Zhang et al, 2017), 112008 4E
B M8. 0 Hi5% (Huang, 2008) . 2004 4F 7%
Jiti M,9. 1 #17% (Katsumata, 2015) F12011 4 H AR
&AL M9. 0 #5E (Katsumata, 2017) HiH I /N
MR 2V, R T MR AR TR 3 B A AT A D
TEARIM R AT E I, T E 1250 Wi fe kA2 i
20 SR T B O W M R (AR A
2018), J™ k% ik B GOt IR KR — A KRR
Tl

TR f B /N R T Bl A SR R, A

I8 g PRI B T S AR L 55 £ 35 (ZDJ2018 —04).

F—1EE/ Y. THE (1987 -), L, WHETEIN, EENFHEHTMMHE . E - mail: jiangxh@ seis. ac. cn.



254 HoE BF % 48 &

BT 2019 42 H MR R AR RIS RO Ik (FEHEAE,
2020) , FEREIZ TR 20 H R A G H R
ARG R R TAE Y rh, FEAS /D o i b 752 i 1R 51 3
T HBERIG B WA R SR, W 2020 4F 1 A 19 HBr
ST M6. 4 HuFE (AW, 2020) . 2020 4F 7
H 23 HPUmJEH M6. 6 HifZ (ZEFEAES ) 2021)
12021 453 H 19 HPGR L M6. 1 #72 (W
G5, 2021) o ASSCEETEA A 28 M52 & A= A8 B 1k
FJERPEFNSE L, AR5 FHZ ik X 2014 4E 1 H 1
H—2023 4 12 A 31 HNEHIX P 11 5% =T R
G R e S T s 1] R R - T
oS AT B 28 T 2 850 1 T 8 e AT A i
WM, SET A AR & A S 4R B 5 0] 5 5 A ]
Flb SR R BETT

1 Bdsfsik

1.1 #FE

UM, DA T 9 R ot 2 e e, &2 s I )
M EE A, X s AR T R R | SRR
o M R Rl 2 S I8 0 T R X, AR S
TR M, =3.0 /NEH KA EHLES K
rhuC [ R M R B2 A s, AR BR B TE)EE D 2009
1 A1 H, PEMERT 2007 FIEE S T H—
AP EECF R R 58, JF T 2008 410 H 1 H
TE PR A b5 00 0 2 45 2 B Hl 7 o, R g
S RIESTE, I EE 2000 4F 1 A 1 H LSRR
= H B A B T E s —, 2014 451 A 1
H—2023 4512 A 31 H, JIEMXEFERKAET 11
WM =6.0 HRE, HixX s 52/ R B Ak 52 &9 B
PR . H AR iYL ie i A s 5o 2014 4 1 H
1 HAZER AT RS AR KA AT B, TR
SREMIZ S [ FF 4, /N A E A i 5 9 75 4 A
wE 1 iR,

— YK MR ) & A, 38R FE SR TR P 2 fik
RRERE ., R T IR A R0 2 1 i b 72 1%
SR R %, A SR AL 3B B s FH PR G
(1998) 4 HHY G—C X M= H ST A b
H SR 5828 PR 103 25 S 0 v P o S B
ARICR AR (MAXC)  (Wiemer, Wyss,

O®E__ 100" 102 104 106 .
! T T i
® SBIRHEMS.0 O°<£2®@§ﬁo

° 2022-06610 ©
3

o o o g °

o

o %0
@ oo

@ of
Sy

30°

24°

22°

B4
O M, >3.041/% 2009-01-01—2023-12-31

Yo M, >6.0#17% 2014-01-01—2023-12-31

A1 200941 A1 B8—2023%12A31H8
NAH R M=3.0 3E LA
Fig. 1  Distribution of M =3. 0 earthquakes that

occurred in Sichuan-Yunnan region from

Jan. 1, 2009 to Dec. 31, 2023

2000) KAGIHIFGE XN B i/ NE &R R M 43
B X 2 oM 0.25° x 0. 25° B A% . X A4S A%
PR 25 R A% 0 50 km P MR SR T
Mo LIRMIRSRIFEANZS (B H R 5T SO
SH—2, FIEHE OB/ MEAR B E N 200,
/NF 200 MR FEATIHR, B FEARDBETT Bootstrap H
SRAEE 1000 K, MIMZRAFET M, BIR 24T, 2009
1 H 1 H—2023 4F 12 A 31 H, JIITEH X )5/
SER R MAR ZE R 2 R, M. B9 KAE R
M2.5, bRifEZERE/INT 0.4, ARSCHEPE M 3.0 /BN
AR TR, DI e &k,
1.2 MEEZEREHT X

BT X I — 2 R B R o A A, DL A
Rk HC oA L, BCEAE A r B TR AR N RBER T,
XFF ¢ B2, R R T, (S5 o, ~ 0 1ER
WEITBE, oy, =0-1,, BUKJE N T, AYE 5



o502 1

FEREARRE . AR R A A IO 1M XS R ) PR K RE AT 72 255

98°E  100° 102° 104° 106°

o 34°N

32°
MM,
2.5
30°
28° (2.0
26°
15
24°
22° @10

98°E 100" 102° 104° 106°
\ ]

34°N

N
[
32°
MM,
0.6
30°
28° 0.4
26°
02
24°
22° 0.0

A2 NARRYFDNREERSH (a) FiEZ24E (b)

Fig. 2 Spatial distribution of M. (a) and error estimation (b) in Sichuan-Yunnan region
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Assessing Earthquake Prediction Performance Based on Seismicity
Rate Index in Sichuan-Yunnan Region

JIANG Xianghua', LIU Jie', MENG Lingyuan', HAN Yanyan', CHEN Jiawei’
(1. China Earthquake Networks Center, Beijing 100045, China)
(2. National Institute of Natural Hazards, Ministry of Emergency Management
of the People’s Republic of China, Beijing 100085, China)

Abstract

This paper presents a new method referred to as the seismicity rate index (SRI) for quantitatively analyzing
seismic quiescence and activity, which is based on Poisson distribution. We applied this method to a retrospective
case study of 11 strong earthquakes which occurred in Sichuan-Yunnan region from January 1, 2014 to December
31, 2023. We found that the precursor mainly manifested as a significant increase in seismicity rate near the epi-
center less than half a year before the main shock. The SRI’s prediction performance was assessed based on different
spatiotemporal prediction parameters. Results show that SRI has good performance on short — term prediction of
strong earthquakes in the study region. On the condition that the prediction radius is 90 km and the prediction dura-
tion is 80 days, SRI would have the best prediction performance, with the R score of about 0. 60 and a signifi-
cance level of about 0. 00006.

Keywords: seismicity rate index; seismic activation; seismic quiescence; earthquake prediction; predic-

tion performance; Sichuan-Yunnan region



