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Abstract: Finite size of an earthquake rupture, one of the key concepts in modern seismo-
logy, has significant implication for the design of an earthquake early warning system
(EEWS). We discussed this issue by scenario earthquake cases, arguing that an EEWS has the
potential to make much greater contribution to the reduction of earthquake disasters which is far
beyond the expectation in the view of traditional seismology. The discussion deepens the
present understanding of the EEWS design which does not aim at a homogeneous deployment,
stressing that near-fault denser earthquake early warning station deployment may make the
EEWS much more effective during great earthquakes.
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At & WIS Ja >k 2 2 4 092 4 i 55 (Kuyuk, Allen, 2013) . {HAFFEERW], B kS
O 2 E A, HR & il &k 6wk M /NG R R, A7) 25 N AT ke SR A A H X
(Kuyuk, Allen, 2013; #FR%, 2015; Z5fER, RAER, 2016) . PRI LIk, M= 56l %
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FinDer 574 (Bése et al, 2015, 2018) LA S — %6 Jt F 12 il 38 tH 52 AR 19 1% J7 1% ( Grapenthin ef al,
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1) Haskell #5274 . 285 A0 g A B U5 f B 5 . e 1938 3 2% B AL (Haskell, 1964, 1966,
1969) , fBE — > F% 7 AR 04 5 8 I J2 i 284 1w DL 5 U0 ik R 4 A1 AL 4K, BLALES 19 1 TR )
Ll A W7 2 1) 1l 2447 SL B[] 45 . Haskell A7 B2 SR 7 50, (& 55 JH: Bk A58 0 7 b 72 2 1) R e b
PR T EEAEN.

2) HuERL ZLAY 5 16 M . Benioff (1955) 7E X%} 1952 4F 55 [ MM My, 7.5 Hb 732 B9 E 732 17 72 i 5%
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3) JH.0>(centroid) . Backus (1977) $& H T Hu B 0.0 MO ME S, (15 Hu BB R 98 N 53 %) 72 VR 1 5
AHEAE 7= A2 B N L. S B R 27 Y 42 Bk O 0 4 5K & (global centroid-moment-tensor, i 5 4
GCMT) H 45 T #h 5K & =38 45 ) 19 AH 2 F 3 5% 7 )2 w1 b 58 W 06 O 00 B 1 280
(GCMT, 2006) . &5 H.0IFARAHIE, PO Y 22 5 00 4 522 U5 A BR M 0 — R R 2.

4) M {AK (asperity) F1 % 5 4K (barrier) . 7E N Wi E B 2w R SR —Fp R BIE L,
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BEL 11 08 2 e L 1) “ BB 407, X 2L EE A3 WE O B AR (Das, Aki, 1977; Aki, Richards, 1980) .

5) W% (nucleation) . i T B 47 i fif 6 W7 J2 2 4 0 284 550 4b A9 4 B3k 7%, Akd AT Richards
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KA ZHT, FeIE U — 3 2l W 2 R R 3 1% 1 0 R g i Bl B b 1) 2R AR R e i W B ok R
(ik FE R A%, 2001) .

6) FRIREHT A% (tomography) . 2 T b FE B 4 3 #2125 28 1k B 0 R I i R R RR TRAF 5T 1Y
— AT BRSO . 1 T )23 A W %) B 25 43 A1 R E R D R S b R O L R B ) 2 O BRI R
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ATEE, 70 Mai 45 (2016) 52t A9 72 I S 18 58 11F (source inversion validation, i %5 & SIV) .

7) H A Ik vf (self-healing pulses) . 7 B AR VRBIA | fl F PE B0 07 85 L T (] 5
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8) i BY Y11k 24 (super-shear rupture) . & % Wi B0 ML= 24 19 & &, Das (2007) 43 Hr i —
U T R W ) T B R R R A T B U0 R (i AT A 5.0—6. 0 kin/s) A RE A1), BIVRR 59 D)
2, BE G SR B UTR 2L W2 IR YT R B B v KT IR A O 5 U U A R R v IR



6 1] AR A R PR B X b R R TV R 48 3 X 731

Archuleta (1984) 7E X} 1979 4 56 [H 75 T 45 My6. 5 b 72 HE 47 BIF 5% Ik UL 0 2] 3488 5 17 ml 24 1y o 52
Bifi J5 19 1999 4F + FEH AT 25 K 4% My 7.6 HUFE . 2001 45 & B4 1 1175 M8, 2 i 7% T 2002 4F 5
FE FEa L My 7.9 iR SRR A BT I nk M B % . kA B D) i 20 b iR X B A R A
IRV, R R 0 B AL ) b 52 10 R Ge il TR R, T RO

2 FEIEH R P a7 5 52 0

2.1 ETF£HERBENREER

BEXT 1976 4F FE 1L Mg7. 8 M 7% K AR At M X — 26y s i B A B e T, 2R % B R
(2016) B BE T WA AE G s —J 28 T ROV MR A T 58 4 75 2 b 72 190 R 490 100 AL RE 1 WL A
AREAE SR . BRARCH X (WHRZ B RBAE) HX”) MAAEA T #A, (A FmER
JEARE N RMBLEAG, £ FH X7 Z MR X N, W R g B k¥ 2R AT e
PR ZORIAHAE “20 km 5 [A] B (%) Al 22 b Ak S0 %85 15 3 6k T B R U R S A0 RE WA R EL TR i)
WS A2 Y. F555 E, FE“20 km 5 R BE” N RSN G uk, X T RS COR 630 J5 XA
AEEAEH. MAL, “IRECK)H XA, B0 Gu 0 SEPRis T IE N, R WU RS
“ROMEFXTIGEIN R FHX.

HY SRk S I TR RUBE A B, A5 A b b X 7 s M R e R AR A PR . RARE R
e —E R L REAE I Wkl R T AR B, (LS MR S B MRS AE 2. T8
UEAE 72 5 A R Al b X X7 A 1948 1E & 5 IR B, AR SR 35 B AR Rt B R ) —
SR o W R — 2L E

F1AHT 2000451 H 1 HE20174F4 A 1 BH WA E A RREH My=8.0 HEFHE
BEAE 35 km D P A PR Bl R 30 v (R 9 2% 100 km DL ) M52 H 5% . AR 48 P AT S Il A5 4% o 1
WA AR, R R IR 35 km LA PN A PN Bl B v AR, LR B R R B R E X I R
LR, SR W i s8R H S IEAT A0 AT, P ARAR B L SRR, AR I IS
XA R AT . “H X7 ARG A 3 SR A A R S G R (2016) BT R BN CH X7
B, IHEE 4 A AR, R

rBZ:\/(tP+T)2VS2_H2, (1)

#1 200041 H 1 H—201744 H 1 HAEEN My, =8. 0 HEHF£(USGS, 2017)

Table 1 The catalog for global earthquakes with My, =8.0 from January 1,
2000 to April 1, 2017 (USGS, 2017)

AR e i = R w0
- W43 B TRBE/km [44% /km

2000-11-16 04:54:56 ELAEEH LN 3.980°S 152. 169°E 33.0 8.0 -
2001-06-23 20:33:14 FE(E 1a) 16.265°S 73.641°W 33.0 8.4 67.8
2003-09-25 19:50:06 HA(E 1b) 41.815°N 143.910°E 27.0 8.3 52.3
2004-12-26 00:58:53 ENRE R PEE (& 1c) 3.295°N 95.982°E 30.0 9.1 65.4
2005-03-28 16:09:36 ENRE R PEE (& 1d) 2.085°N 97.108°E 30.0 8.6 264.7
2010-02-27 06:34:11 BFIE 1e) 36.122°S 72.898°W 22.9 8.0 35.1
2011-03-11 05:46:24 HA(E 16) 38.297°N 142.373°E 29.0 9.1 62.4
2014-04-01 23:46:47 BRI 1) 19.610°S 70.769°W 25.0 8.2 70.0

2015-09-16 22:54:32 FH(& 1h) 31.573°S 71.674°W 22.4 8.3 80.3
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B 1 RS N B 2 UOR R AE BUE TUEEIE T BRIR IXE T . IR X MMI FI3EIS“ H X
ZS AL E A . B () BRI T USGS (2004) & i (¥ 72 1hi 7
(a) 2001 4FFLE My8.4 H17E; (b) 2003 4F H 4% My8.3 HhiZ; (c) 2004 FFENEEJEVH . My9. 1 HiRE;
(d) 2005 4FENEEJE VU My8. 6 H17%; (e) 2010 4F45F My8.0 HuiZ; (f) 2011 4E HAR My9. 1 H15%;
(g) 2014 FHH] My8.2 #17%; (h) 2015 4FERIF] My, 8.3 Hui%
Fig. 1 Spatial distribution of rupture slip, maximum intensity of MMI and “blind zone” of scenarios listed
in Table 1. Fig. (¢) only shows the extent of rupture released by USGS (2004 )
(a) My8.4 Peru earthquake in 2001; (b) My_8.3 Japan earthquake in 2003; (c) My9. 1 Indonesia earthquake in 2004;
(d) My8. 6 Indonesia earthquake in 2005; (e) My8. 0 Chile earthquake in 2010; (f) My9. 1 Japan earthquake in 2011;
(g) My8.2 Chile earthquake in 2014; (h) My38.3 Chile earthquake in 2015
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S P AE b se h LG . A — iR R A X S RIEX MR, BILAH T
T 5 A R R X E W L AR E XAE IE & R I 21 (modified Mercalli intensity, {#j 5 25 MMI) F1 3
WH XY A () A

1 BT 7R B0 52 5 DX E 1 0 A S B bR 0 — R 2 e, RIS TR R E T SR
T8 DX e K6 T B 0 EUAE . R FH A — fk DB J2 58 W 20 AR AL ZE T A& A 52 1R T A8 R 1Y T B 2
X, i 5 A ) 2R (A — A B X 25 R G R A7 AH BT L. TR, B H X7 RN 5 R IR
DR I ) 5 ol % BE B UIAROC . fE — S S uli o B W B R A, fl4n, 2003 4F H A
My8.3 Hu7Z (& 1b) . 2004 4F B[ FE JE 4 W My9. 1 #73% (& 1c) . 2010 4% F] My, 8.0 M1 % (14 1e)
2011 HA My9. 1 R (K10, “H X7 E 350X EEE 20T Dom /N T REME X, A L858 i A
X 3558 R s, DX R DX IR A AR Y R R B ES L fBAn 2001 AR My,8. 4 M (18] 1a) . X 2E[X
B0 2R B B B e 3 T R G R B b RR A, T HL AR % SR UM L A4 B B R i, B8R R KRR AR
2K E
2.2 ETFi Mg 8.0 BB E B

H AR 2 35 e 28 = I 7E 2008 4301 Mg8. 0 MR I, 18 T 78 2 B 25 14 F 1Y 1% R 55 fig
AT« AR B L A B AN 0 A 4 A 3T 4R A EORD T R USR] Ma S (2011) [l 39 1
MBI ZE T O] Ms8. 0 1 2 B U BOE 16 T8 . A R 01| Ml R B4 R R P A T L I 2 A S Y 3 Rl
MR THERGERNH X7 GZU 0K “H X7 22— R By 50 km) , Z45 R BoR: i Py
(P PEHI 25 3 s B[] 7 PN 104 T2 B ) e K b B0 6 7% ) Al B30 1) 435 SR 7™ SR AG 1 S PR i E R R4,
H i E & b W8 10 45 19 Py 78 A L5 E 6 3 10 5% 0 TH 3R E AR B /s 0.5 A4S R8 p
A5 TR FREEGE P /NF 75 km G 3R R o fEH, A SA /I EE/N T 3.0
(RIh M6.8) , TG /NT 4.0 (RICH M7.2) . BeAh, B8 E AT /Y & o 3 5 B /N
T B . AT IA A s I — 485 SR 94 DR PRI R X B 5 3 7 b A O b AR A% X, T A X LA
22 v Wit 7 U A S L b R U0 B AR v BE R DA . Sy Ah, MR R Y s S A 5 BT M TS B
SRR = I S i s = A [ S

PEAh, Ma 25 (2011) 45 1, BB R kGE 1Y YZP I8 & = ARG T o (A (28 0.8) . Bk
BB A — AR o B R AT ik BBE Al & TS RS0, o YZP & R s INAh, SR
A L IZAE S 4 A 6wl filk & B R RO AR B TR R GE A A B R T AL, AR
SAS Gl kB A & . G, BR TSR RN G N BB IE R TAESN, BT S A R
GO AN BB IR IS G B AFAE . XA EANIETX”Y K, WA ZERRa
(B ) H X ZANEAEAE— IR A (B FIX” . 2008 4E 11| Mg8.0 b 7% “ B 4o (B ) H X7 A “ K
(30 T/ DX (0 23 (8] 43 A S e W 2 T8 9 5 0 43 A 0 MM A % [X 45 7% 2k 43 A1 (USGS,
2008) W E 2 Pis .

I BB E TUE Ry “ R (R B X7 KA (30 B X7 B R 8 55 2008 48 3011 Mg8. 0 Ml
R IR AR AL TR B 2 . (H R, i ol T rp BT 65 0l oK e S I ik e, D A A RR DX R A
ATRE“WRBE” TR (O B X7 2, 31 om 1 2 R 6 (50 B X7 A] BB 23 o8 4 A ol B MR
X ARV, BT MBS B SRR AE 5 AT, AT RE S X i — 0 AR Y T b AR TUE RGeS
B Uel KA — R SR S

U ELE S b, 2008, 2008 4FE PO 1|44 HLRE T ) B A R R IC £ 2 KCE B R (EE) . S B
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2 2008 4EB0I Mg8. 0 = E W 401 . il X & R A ZUE AN “F X7 704
Fig. 2 Spatial distribution of rupture slip, MMI and “blind zone” of the 2008 Wenchuan Mg8. 0 earthquake
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PR M 5% 2 B B A A — D BE R R R A PR, X — M R R R T M AR AR i 2
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AIRFHET T REMNENE, BA -5 FX "MXM T R, JFair— e A
AT R AR X AR

b2 T R G A S B 4T IO 1B A R RN, SRR — TG 24k . Strauss Fll Allen
(2016) 45 i, A5 A 3 D AFRB, B A2 SR T kA 7R, S0 —51H 4 10 3z
GV A B, sl B P AR 1%, IR AR AR B LR FEAIR 0.25%, H A AT ol — 4>
ST 490 1] 1) 45 2 30 A2 DA SAE B A 5 (] VG IR R b AR T R GE —AE AR T L AE 5 IR B R R
T AR AT — > MR T R S8R RT R A M K R Y RKCRE

ERACHITIRIIA RN, &5, xR KR, MEH X7 RS A BOEHIE it
B A K, XA SRAFBE . BEXT SO H R A BOE 16 E . Ma 55 (2011) B 45 R WoR #il i R 48 i 4
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