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algorithm based on the statistical physics of complex systems, has caused much
attention in the study of earthquake predictability and time-dependent seismic
hazard assesment, This paper applied the PI algorithm to the Sichuan-Yunnan
region of southwest China, where strong earthquakes show complicated pat-
tern, considering the tectonically correlated and active Andaman-Sumatra region
and aiming at the forecast of ‘target earthquakes’ no less than My7. 0. NEIC
catalogue since 1973 was used, with ‘anomaly training time window” being 10
years and ‘forecast time window’ being 3 years, respectively. ROC test was
used for evaluating the performance of the forecasts. Retrospective forecast test
shows positive evidence for the application of PI algorithm to this region, and
also indicates that considering the connection between the Sichuan-Yunnan re-
gion and the Andaman-Sumatra region is reasonable in the calculation. In the
perspective of statistical physics, ergodicity shown by seismicity gets signifi-
cantly improved for the Andaman-Sumatra region when the combination with
the Sichuan-Yunnan region is considered, with an acceptable sacrifice of the er-
godicity for the later. Hot spot picture given by PI algorithm shows some ‘pre-

cursory’ intermediate-term anomaly before the 2008 Wenchuan earthquake.

Key words: long term and intermediate-term seismic hazard; statistical physics;

Pattern Informatics; Sichuan-Yunnan region; Andaman-Sumatra region
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B 3 2 P A T O s i R Bl o T T 2 SV TR eIk v T R RO T R
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2007). F IR MR HT G GPS WA . 4% [E 48455 (2006) 13 T K Hh 7% 77 A 1 7] 7% 7K F-
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W, NiHE GRS — e N R SR D RE G oy, T R G M 3 548 T
Johnston(1996) Fll Kanamori(1977) 25 i f A5 & R L i B Ar B B 5E M. T Xf b 7 2=
B M, Wi H Gutenberg 1 Richter(1956) £ H 1 28 56 ¢ 2 S 5 40 il 101 0 B 2% - FH40 530K
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Fb b 1 52 S N H St b, R NEIC T 852 %5 P 1 1) M, T 2 % 28 5IAE 0. 1—0. 2
Z I8 X3 F2 55 2006) » AHXF 7.0 GR B I (1 S A0 J2 S VE 0 H AR M2 7 52 i 5 K. ik B A o
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Fig. 1

(a) Earthquakes no less than My 7. 0 since 1995 in Sichuan-Yunnan and Andaman-Su-

matra region. Thick black lines show plate boundaries and thin gray lines show the active faults

in China (from Deng et al . 2003). (b) and (¢) M-t plot of earthquakes for the two regions. re-

spectively. Circles show the earthquakes no less than My 7. 0 from the NEIC catalogue. Trian-

gles show the events added from the catalogue of China National Seismograph Network. (d)

Frequency-magnitude distribution of the events in the catalogue, indicating event completeness
down to My 5.0

F 1 JIE-LRS-TRITE X 1995 FF LK My 7.0 KDL EsESH
Table 1 “Target’ earthquakes under consideration since 1995 with magnitude no less
than My 7. 0 in Sichuan-Yunnan and Andaman-Sumatra region
H KA
ErRe HipE/” ZRE/ Mw W EE/km
#-H-H I 2 53 A0
1 1995-07-11 21:46.:39.78 21.97 99. 20 7. 1(Ms) 12
2 1998-04-01 17.56:23. 36 —0.54 99. 26 7.0 55
3" 2000-06-04 16:28:26. 30 —5.26 102. 03 7. 8(Ms;) 64
4 2001-02-13 19.28:30. 26 —4.68 102. 56 7.4 36
5% 2002-06-27 05:50:35. 10 —7.00 104. 20 7.2(Ms7) 11
6 2002-11-02 01:26:10.70 2.82 96. 08 7.6(Ms) 30
7 2004-12-26 00:58: 53.45 3.30 95.98 9.0 30
8* 2004-12-26 01:25:47. 60 5.47 94. 23 7. 1(Ms7) 31
9 2004-12-26 04:21:29.81 6.91 92. 96 7.6(Ms) 39
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sk 1
H KB Z
G5 “4ipE/° 2z My WBE /km
E-A-H 24 B
10 2005-03-28 16:09:36.53 2.09 97.11 8.6 30
11~ 2005-05-19 01:54:50. 80 2.03 97.10 7.1(Msg7) 27
12 2005-07-05 01:52:00. 60 1.54 97.23 7.2(Ms7) 33
13 2005-07-24 15:42.06. 21 7.92 92.19 7.5(Ms) 16
14~ 2006-05-16 15:28:24. 40 —0.10 97.04 7.0(Ms7) 22
15 2006-07-17 08:19:28.75 —9.25 107. 41 7.7 34
16 2007-09-12 11:10:26.62 —4.52 101. 37 8. 5(Ms) 30
17 2007-09-12 23:49:05.03 —2.51 100. 91 7.9 30
18 2007-09-13 03:35:26.70 —2.16 99. 58 7.0 10
19 2008-02-20 08:08:30.52 2.77 95. 96 7.4 26
20 2008-02-25 08:36:33.03 —2.49 99.97 7.0 25
21 2008-05-12 06:28:01.57 31.00 103. 32 7.9 19

TE S SR PR « RS TR i 22 4 SR RN by o AR A RN FE R M /Mw 7. 0 DL EIRFR . Bl NEIC #y
R HREG s RG-S AR SR SRR R G A A I 220 O [ B

4 PIEEEWMERRA @5 BN

55N S B TN B () 1 S S R A S I ) B R A [ % 75 (Rundle ez al s 2000,
20033 Tiampo et al, 2002; Holliday ez al . 20074 FF A Al Sy ff PT & 1 i 25 5 5 b [
AR ST M BRI AR AR BE S " CROREFR 56 . 2000) [ i i) ROBE 48230 3 BL 6 )
3 AF RLBE TR B[] 7. R AAE 58 A B 5% 1995 4F DL MR gT B B, SR ER TR IG BT 2 £, 43 B
S 1995-01-01, 1998-01-01, 2001-01-01 F1 2004-01-01 [ 4 /> [8] 9] 44 Fit im0 sk 7] 25 7, LA K% 1,
=2007-01-01 fy—>" [l 5 " 0 B Be A F0FoE. 1108 R B SR & B 8 ¢ o8 NEIC
HSAE H# 1973-01-01. 288 Holliday 25 (2005) % 4Bk 7. 0 DL | #u5Z PT & 150
WIS B B HOE . A2 A R D=1.0°, M=% s w25 ) 7 1 i fa) 1 4 10 4. $%
HEPT 3 F 35 A A v A0, (U8 FH b 7R 8K B 8 2 19 i 30 Y046 05 2 5 11 5 (Chen et al, 2005) ,
PT 15000 Bl G A 7R 1 4 5 B PR A 38 K/ INVHE P BRI 30 D06 s g . B/ 2 IR S5 43 il 45 i
T A WL PERE TR P RO B S, 25 0] e B v 2 A 6 B0 X 1g(AP/ AP0 s, K
ALDL TR B (D P SR AR S PT SR A R o A I M R A B X

5 PI & 3 (A7 ME 2 (Rundle ez al s 2000, 2003; Tiampo et al » 2002) —Fkf, X Bt %
i ROC J57k (Swets, 1973; Molchan, 1997)#E47 PI 8k BN AR A G5, ROC fil 28
g AR R TR I A AR 3 R R T 5 SR i R R R, ROC T
T2, 5 A TR RO, 00 4R B . i o 307y T A 52 T 552 Bk i R ) 5[] 0 A% 0 R
18 5 4 L2 T o 3 T A B 3RS 5 B3R S 000 A R T O A A b R 1 S ) 1Y) R
B S BR AR AR b AR B 23 ) S B0 Ll P TR B I X 2 0 B G T R) AR B AR AR
2003) LA S 7% H SR8 AL 1R 22 550 0L, bR R A B Z A H 7 S LR i 8 A A
WA E R A, B 6 AT 4 R B ERFE 45 R 1 ROC R 5 fEod. t B nl i, PTE
P LT REMLFI . 33 o N GE TR 50 A B SR T 5 DX B AT AT E.

W 55 BEAL T FE AT HE Xk 4h . 5 Chen %5(2005) , Holliday 45 (2006) AHL . A SCib i T
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“Hb A X 5 E ” (relative intensity, /5 RDE AR N PTEE TR 2R, RIE
FETYORME L S TR AR SR X, B0 & A B A A" MR 5, XA AT
MR H MG, ISR B0 E 4 B R e R . TS PIAE AR, [AAE
e T IR H R 20 30 048 52 5 RIEI LM THR. RIEZ ROC K525 Rd e 6
Fers. 6 mp L, R G [RFE AT B N RSOCR . B 25 I8N [ 4 i B . W8] 6a h PI
IR T RIS, K 6c PIAREEAL T RIGEE, Mi& 6b, d th 0 & 40 4. 2t
b PURE RN & 7 i 5T M b 5%, RUBIEAEIE T4, Bk, & 6b—d
H PTJEJC W] AL, AT BB 10 B AH L I B v i 52 5 LA TR AL 728 3.

] 00 B ) e R 45 TR, 2007-01-01—2010-01-01 I Bl A7 s {ip " B0 4 Bt . ROC 43 56
A3 2008 4F 9 A 13 H. EATBEE &4 Mw7.0 DL ESRAE 6 K, AP aiF s My7. 9 5
2. MR A PTHUIIE 42 A ROC K5 30 45 SR 0 P 7a, b Bz, Hil&l 7a 0] WL, Bk 2008 4F 2 A 20
HAE IR My 7. 4 AN, A5 301 My 7. 9 s 2 i H e s 2 9 5 P 4 R < 4h
SR B, B 7b B R . % 2008 4E 9 A 13 H. P15 RIE %D BAKGH ROC WM

45

5 BHREBHMESHRR PIEEERENSITYIERE

B 8 DG HE | b AR T Bl B T A 38 (i iR Ah o JEL-E K -5 ) 28 i b X 5 AT AR
4 — 1 PR EoE X 38 R B2 . SR AEGE T 3 2. B T PT AL % B0 B il 2 b
EWZEARFE B EE LRSS RE RS (Rundle ez al, 1995; Klein ez al, 1997;
Ferguson ez al, 1999) , i T LA A1 X937 BIE A G0 B A 1R B 18] N G2 H 53 € i 3h )
SRR S PRI A] P A Sl Py M R R AR G P R

Tiampo 2 (2007) il Thirumalai-Mountain(TM) f€ & % ( Thirumalai, Mountain, 1993)
FERWTE R G MR TG S 125 A v, G R il TM R A A9 18 1/ TM o 143 [ 14 ith £k
i P T 2 P 3ot 36 D) 3 52 70 ) -2 9% S AT O R B Y & A T M. A . LSRR R SR
b 52V Bl -2 AT I A R A RS A 17 (Tiampo ez al s 2007) . BV Iy P #h 6 76 —
L6 B DR A 2 P 3t 1 RRAIE T A K b 52 S 1 A A AR AR AR T X A 2P A8 i A (Tiampo e
al, 2004). fERTZ) ¢ B9 TM, (D gm0l i T 20318 (Thirumalai, Mountain, 1993) ;

L
™, (1) = + 2 —n(D T )
i—1

Horp, LA MRS ECH o S AP EITA 0 I B A I R EL . n (o) g 4523 (] o %
1E 0—¢ W Be N R 5 H 19 -F- 21

0, (1) — Hrw,mdz’ 8)

L
26 = =30 9)

AR R G AR I R ROBE b A s 8l i Pk s W) 1/ TM 5 BRI SaE s BPTM, (pocl/e.
(DA 1. TM A6 RESCPR E 38 1o B[] o 25 0 25 18] A8 4k ok 54k 2R 48 09 45 a0 D1 1714
(Thirumalai et al, 1989; Thirumalai, Mountain, 1993).
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