‘(IM K

540 4 45 3 11 (662~668) 28] = Vol. 40 No. 3
2024 4 9 H EARTHQUAKE RESEARCH IN CHINA Sep. 2024

SCEEV KT, ZEIRENN , 4F . 2024, M 2 BONSE T PEAR R TR L B AICR DT SE . P E M RE ,40(3) 1662~ 668.

WEBAXTEMEHREHEER
MR RE R

X&#” K#H Fwrm’ KR

D) P EMES MO, JEET 100045
2) M E MR, 5t 550004

E DL 2018—2022 4F & A= 15 Hh [ R Bl FLAT S 35 52 WA A 38 A LSRR 1 O F 4, R T =
MR BT T A AT XS 45 M 52 2 1R 19 B8 T AN BCHE AT PR A, 5F 5 20 58 10 M AR PR T B AT X
LU 5 PP AR Y 0 5 2 19 b 2 A S S R T — i T R MR R . S5R R X T AR i
PRSI 5 AR AR A v, B T B TR M DI LA S TR A o P A v 5 BRLIERE TN I B A A0 S AR Y
WO R 2, TR R 38 A B FE T B0 52 v, PP A 45 SR A 22 30K

Kgi: MBERTAREME HTEERE BEEEEER

[XEZEHS] 1001-4683(2024)03-0662-07 (B4 ZES] P35 [ k4RI ] A

0 3|8

MR B R 2 0, BRI A [ T B K B 52 1 ,2000—2019 4R 53X 20 4R (] , 425k PR 72 K &
R FE T A KRS 72 N T E R R A i 20 4R LB R AE T 9 KRS ik 73000 A A7
ML 25 N BB A i U 7 2 A i R T R . R b, SR R S A B T S B R UK T
A ) T B2 A 4 o R R 214 T 7 A U AR P — 0T A A B R R PR A
PEAY B AL A R T R L R MR ) 2 1 M ST S R T R s B A 4
WA T (PRI 45,2003 5 457K 3R ,2009) o Forh, {455 i 3 72 SO0V A HLAT T 2 10 B SE 7
SC, SR AE MR R AR TS 0 2h BT IS A5 T A, S A L R P Rk A
AR UR ST B ST (TSR WI4E ,2004) o HBRR RGBT AL S 24 & R, BUR T O R B BIE A
SRR U, VA TR0 110 B0 S TR B S 0T A e O B

o —Fi B SR GE it 2 7 VA5 AR SO0 A B S R B TR EE N W R R
o i) 55 ] 56 PR 282 W) 95 k6 R L %7 Rk — B AT AR 40 S B 40 Sk R R TN o (TR
) (B A IEAG I (R MR R ) S5 7 6 . R TR AT A th T Ui AR &, 1
1, 1 658 (1991) Z8 8543 B4 19 A B2 BE T e BT Al 22 30 20 s B 2 T, IR 45 S &

[WgFs HHEE] 2023-03-06 [fEEHHI] 2023-12-20
[BEA] 5= A 74T L5 (CEAEDEM20240111) ¥ 1)
[MEE® ] SCEW, T, 1988 454, LRI, 3223 7% 1 2 AH CWF S TAE . E-mail : wxt@seis.ac.cn
@® Emergency Events Database,2021, https://www.preventionweb.net/knowledge-base/hazards/earthquake

@ EHES it )5, 2021, https: //data.stats.gov.cn/easyquery.htm ?cn = CO1



‘(IM K

3 3 SCEEW A MURBONTETITAG o R T B i L ROR BIF ST 663

PrUETE 558 5 UG PP A 52 B A (b A N R S ] [ R0 o W A 00 A 9 AR 4, 2014)
2000 42 J5 , AR Z W 5% ARG X — JE B AR T 0 55 b S R R (USGS) & #i ) PAGER |
LSBT ) PR FAMA Frdb 5t A iy Bl 2% 08 58 Br (NIBS) & #ii (1) HAZUS 5t 2% 3F
il 2 55 % 37 7 1 (5 E 25,2000 Kircher et al,2006; ZSBEA %5 2012; M #%,2012; R
55,2016 3k = ARG, 2018 sRAE(ESE,2021)

5 R R DA D IR 1 8 BT AR R Kk AR B R ) B M A 06 S BN BUAE & R
EEWEGE R SRR B REWEN T E RIS S, Hdh, F2W % A H LG
FESIR N EE SR N RS T WAL 7k 2 R (2%, 19905 7 2208, 1991,
1994 .1996) , -4 Ay [ G A5 M o HE 22 09 N 53 45 T DR E Al 7 7 (e N IR 2L [ ) 50 ot 1
BRI K SRS 2014 ) o 2000 AR AR I R R R 22 Al R L b AR 0 N B30 T L s IR R
R Sy g 7 R 36 TE DA AR AR 1 B it (40 5% 55, 1995 BR A M 45, 1996) o G, AW A 5 %
JEHE 0 A SOV R 2R R4 B i ek Oy i, A0 RN AR F R N R e @ R N BT Y
Sy MR AL (AP L5555, 1995) , k25 A DX IR 6 A Y 3 47 AH L ) 18 IE (B K45, 19965 1
F Y55 ,2000; 1% K7 55,2005 VFEE AR SE,2008) , 507 R G 1 VAN B 22 M %) bR XU RS T A A
B EARWIAE,2019) o A R T [RIRE %, A 45 288 8 509 1) 3 FE 1 7K F- (anti-lethal levels)
TR LR A81] e  HC DX 35 1 o 4 i 350 58 7K Y-, o S AR 4 A I 1) 6 I AT 4 T R PR A A A R ( Xia
et al,2020.2022) .

TEAE LA B AR R B, GB/T 30352-2013 ¢ 1l i 9 1 7 2 DAy ) 4 72 8 F i 8 N\ B SE T 0
ARSI ) 3z T 1 2 0 B PP S B A e (e AR A [ [ R A A
SURAE,2014) HE T SIS TE 1991 AERT G 8 S a3k S = T RAEN Rl KR,
N5 A F s R TR M e 38 & A2 T B 35 A8 4k, 3 S A Y 75 475 3 T 214 i b 72 1 S PR o
il AR, Ji— > 2P0 UF AN P8 0 )

BEAL, M= B0 R R 2 A, 45 i B 2R ) 38 SLRZ M L oA PR OR 1 B 42 383, £ R 9T A
SR TN E I A RE S BT 45 2 AR BOE R T, 9 Lk A Ok B /N XS A R O, 0
JE B 25 A M X R E R AE AL (T AR R AR, 1996 125 30, 19995 Hy K 7 4F,2000; 5K R ¥
55,2006 HARTEAE 20075 R F5F,2013) o —OR UL, B R BIR S BUG A LSBT 2 el
W BOEIA, AE SO 8.0 Z = v 5 @AY B B A G SE T A B 70% L) 1 (B A B
58,2017 475 ,2017) . BT HU R BOIE M) LR &2 4%, 76 01 VAR TR XoF I 52 i R ) A R
B, A [ b 7% 1) B500 DL DR ] BB A AE 3K 22 5, R AR AT 5 A 0 T b 72 50N 3 R - Aty A6 281 1y
o7 FF A5 SR B, R L S R A 1 BOE R 2 A 4 T A N B
1 FEEHIE

AT R AL G0 (0 3 T 0 R Al SRS T R s R AR R A R Al R R R O 9k, K die
GB/T 30352-2013( 1 52 J¢ 1 7 2 PP Ak ) A o o Ak B8 58 T2 N BR0m 28 36 282X o 22 e 49 00 A
BRET- AB &g A, AN EE R A WorldPop Hub % i 1) 2020 4E 428k A 1 20 A B ¥
KA 3t NG B2 Ry 30s , 2435 R 158 22 J6 40 I A Ry B By A KA 5 D V2 2 9 O W R @ SR o0 A
HE o Bk B MR AT B L 005 R b b R A R AR T DX ) B S R AR A 5T ) A K
MR AT 23 MR 55 TR H 09 AR o AR A N 1 G5 I T b 7R B 3 R £ JOT AR 1 L A AT A



‘(IM K

664 FOE % 40 %

Pii , e 23R AT 2018—2022 4F 38 /™ i & M 5% 1 Pk PEAL AL T2 A B
ST HU R FLE (59 1 A 2650 2 2
Ny = YAk, (1)
Hrp, Ny RIETANECCN) , joRIREEG, 1 R j XN ZLEEAE, 1, AR X B A, S
JE L B R (km®) |, p M AN EE (N /km®) R, R ENEE 1,(j=6) Bt I Y SE TR, B
(NCIBGBUND N R iy e

InR, =- 44.365 + 7.5161, - 0.3291’ (2)
0%
InR, =- 44.466 + 14.33Inl, + 0.960Inp (3)
BT Py SR WA DA TS T N 2 g A 2O
N, =RP (4)

Hrr, RAFETZ P AKX BNBE(N),
DA VIZUBE X S DA EAE R g RG] TS A ZUEE RN SBT3, L S 5 R B R R
InR = 12.479C"" - 13.3 (5)
Hrr, ¢ AP REEIEHE,

D) FFET R A 2 RT3 Ty, B B AR BF 5% 1 6 A Uk b 2R A0 T N B P EAE A =
FRIET R 0 AR AR — (50 (2) ) R — (X (3) ) AR = (R (5)) , &5 /4551
BE DX PN H R 1A BIPE T B

A FEHEHL 2018—2022 4 1 A% i 2 5% M 1) 38 AR (Hirp 29 AR AN R8T ,9 A
HIRA NRBET) , i =R A PEAL R

2 HEER

ST B S AT RA R S SR T N B d /N (R 1) ot TEIE TR IR
FET R B A PG 45 RAFAEBOR 22 5%, By e 2 JEH R RO PG 45 o
21 ERTEFHELER

Xt FAF TR 29 ASF T 5= ], BB = (9 Al 45 A0 TR = P AR B L X g 2
TR — o BRI ={UAE U1 %30 5.7 = B IEA 45 R R T 1 AN (7.75 ), A3/
T 1 BRI A 10 ARG PG EET R KT 1 e KIE N T 1T 6.9 Ft 5= (19 PR Al 45 2R
404.45 No TR — A9 PEAG S5 R DB 0 ORI AR R T L NRRR B 19 A i8R 7
HEITIR 6.9 HAMFHEILZ 7.4 HHRMPAEREZEAL 1 7N, SHMEEAK.

T B Fof 45 2R AT R 119 i DR 7 T, AR R — 9 6 T 3 B e T RO B B MR RN R R
ST S O S BB IO, B R S AR AR R BE Lt A 2 2R A B 2, TR L A 0 F)
S P FU B (B A BT R 3R A 17 D I AR — R AT T S PR AR T AN RO Al A
A5 TR Y AR BE T A Al B8 2 e A AR R A TR ARk A T R o R R A AR
NEGEH R G T RAE R R MR IE  (H B 178 B RO JF AN BE 058 RO 72 I A 7% X
N A GOt o PG, X S A 9 ZURE SR 1 9 XN 150 A i UK AR 3 AR A 7 ¥ A e 1)
o o R TRY — B A 25 A A WA O K19 mT

B = AE TR R AN T8 T D R AR N O, T EL B TR 3 N B B R A



‘(IM K

34 SCEEE SR MR BUNSE TP R FAR T A4 1 RICR D5 665
*1 EMERNFEGERSEIIRT ABEER
5 ) £ 9 — # ) = )
e i i@ﬁiﬁ% iﬂzﬁéﬁ% iﬁﬁiﬁ% S A
1 HGHZE 5.3 % 5.20 0.01 0 0
2 T 5.7 % 160.23 149.01 0 0
3 S 5.0 9 6.84 5.73 0.03 0
4 BRI 5.5 & 111.95 10.02 0 0
5 FZRBIT 59 % 1692.38 74.77 0.01 0
6 PTG E 5.1 % 1.42 0.28 0.08 0
7 U223 5.7 %% 5.65 0.31 7.75 0
8 Ul EEE 5.3 2% 0.97 0.09 0 0
9 Ui EEH 4.9 %% 1.64 0.94 0.15 2
10 G A 6.3 445.84 8.92 0 0
11 HMTIT 5.1 % 1.07 0.47 0 0
12 UK 5 6.0 9% 3729.28 259.41 93.88 13
13 UG 5.4 9% 6.54 4.79 0.57 1
14 o H M 5.0 2% 0.14 0 0 0
15 SEIMUATIT 4.9 4% 0.17 0.02 0 0
16 JUHEAR 5.2 % 0.58 0.10 0 0
17 N EW 5.7 %% 40.76 7.85 0 0
18 PR 5.2 4 2.56 0.53 0.22 0
19 WAL R IR 4.9 % 0.75 0.14 0.04 0
20 HERE 5.6 4% 0.09 0 0 0
21 B AN 6.4 % 881.23 10.79 0.83 1
22 Y| I 5.1 9; 2.99 2.93 0.05 0
23 PO RO 5.1 % 0.77 0 0 0
24 PUGE H 5.9 %% 34.79 0.04 0 0
25 OIS 5.6 4% 6.46 0.08 0 0
26 ZRIR 5.0 % 0.91 0.09 0 4
27 PO L 6.1 4% 415.05 2.53 0 0
28 BERFENE 5.4 2% 0.53 0 0 3
29 TR 6.4 9 5323.11 790.72 3.71 3
30 FiGI L 7.4 2% 12273.21 195.06 0.23 0
31 2R 5.1 % 0.25 0 0 0
32 AL 5.0 9% 0.22 0.02 0 0
33 DU B 6.0 4% 7622.41 1302.25 42.04 3
34 LTI 5.5 % 12.57 0.10 0.02 0
35 HFITIR 6.9 2% 14852.62 404.45 0 0
36 DU 5.1 4% 0.66 0.04 0.06 0
37 DU 6.1 2% 1678.78 61.82 0.65 4
38 DY I 4R B 6.0 2% 121.20 0.61 0.01 0




‘(IM K

666 fOE M & 40 %

T, TGN BBET B A2 ) v, s J& 43 A % 0 T LA LA 1 5 R R 4 A0 ECSE i N 4 A, TR
BEXT T AU T A= (4 PEAG 45 SR 5 0 HE A o
22 BARTEFHTELR

X F AT O AT N BIE T Wb 72, = Floba B A0 DAk 45 S ) B b 45 80 = w A T
B P B T — (R2), B4 5 RIEAGT S B SEIE T A B 25 10 f5 1)
b BRIk 2540 A

x2 2018—2022 EFEANRETHEMERIFELERLLR

P i) e HIBETS AR — A = R =
(4-H-H) N A 45 B ES R LES
2019-02-25 PuI SE B 4.9 2% 2 -0.36 -1.06 -1.85
2019-06-17 Pu I £ 5 6.0 % 13 3716.28 246.41 80.88
2019-09-08 DU 5.4 9% 1 5.54 3.79 -0.43
2020-01-19 RN 6.4 2% 1 880.23 9.79 -0.17
2020-05-18 ZEITR 5.0 % 4 -3.09 -3.91 -4.00
2021-03-24 IR 5.4 % 3 -2.47 -3.00 -3.00
2021-05-21 ZH M 6.4 9 3 5320.11 787.72 0.71
2021-09-16 Py I 3 B 6.0 2% 3 7619.42 1299.25 39.04
2022-06-01 Ui L 6.1 2% 4 1674.78 57.82 -3.35

SEICT A AR AN R 2, e BN BRBE T 1 O, AR R ORI R = B A 45 2R
2R B /NS 00, BER R PEAG A5 SR R 3 /D B A 6 B /e BT
XA 5 e R B2 1) CBR DU TS 77 6.0 AU 1T B 6.0 MR ) B — MR I = %) T4
N BT M 72 1 A 45 SR AR i G b A HE A 1

(EAHIE AR B — 31 B (i /N 1) 17 0 B Dy 7 i D PR ] R A T 3B 0 72 1 9 N B R T
e FH U AR M J5 T A EROAE TR AR A S B0 T 2 A5 R A AT T N B 3 A b e R s e L
FEBSCHTOL . RTTER S AR R AN R B2 T 5 B AR SRR, iz Kk &
i R S B B ARG 36, R T X AR 9 (A BRI R ) £ 5 AN BSE T B &0 & ml REAF
E VAl PEIE E AP B0 A1 PRIk, 0 T 6 77 A 3 o A% 1 A 0 RN R AR PR AN ) A5 A A
BEGCH R M AR, B A P 23 5 B = i PRAG £ R

P, AT LRI AR LU 4536 . (DB RR B0 IR 3 A A 130k 6, 5 78 — i o B 52 b 7 2
JEE AT = ) s R 4 S A D0, A 1 X 3 BOOE PR A [ I R TR AR 2R 1 PR A
DR2E AT RERR, A B B — AR AT RE B RCRE G Ml 22 5 ) DT B Jir  5c s v 33 2003 ok it A6
T — RV Y 5 SR D AR R S B Y 2 A R S DR N 1 S50 e A 4 B T bR 5
JICPT AT 235 53 0 il e TR Y = DR 9 R R I A B TR 0 A 1 DL, R Rl Rk B S I o
FIAT ARAFVEARAAAEBOMERE ] 29 1 %A AL 1 S BUIE Al 5 A IS¢ SR IOy = R I 2 82
i Z2AF Y SE BRI R AL, (E B A AR R — B 8O0 4 SRR A D, A 28— AR Y = AR R4 T
R A —ENSHE L, MSH N Z R WA NG 8 FEBICH R 5%
g S G RIE S8



3 3 SCEEW A MURBONTETITAG o R T B i L ROR BIF ST 667

3 ZhiE

Mo 7% S LR —WF ] AL N B (R JEik M 2 75 B A A BRSBTS A 1 B R 1Y
B WAER R R (2h DL ZRZB N BSET- (5 8, 9t nT RUAE S n] 5 19 S0 56 4% F 1 56 08 B A9
PR RY , G T AEAE TE PP Al v 2 TR 0T S AR T AR ITEA &5 2R . DL, X T R R
R , AL I AR — B Tl , 75400 25 5 08 S S8 91K 15 B (9 Ak 488 T T A DR MG of At 1 B 4
HARZME L.

WRERBOLE R - NEARRG, LR KL B 0T ME LI i 55 28 19 77 12 20 4578 i
(] 4 P e e, b IO PP A 1 D X X A~ B2 2% 2 G o il 3t ALRE M BRI R A
XF M N SR AE T R B AG T, A M e v A9 32 B DR R AR 9 S B DUASUCEL IR | 3Kl
i ZE— IR A SRR BRI B S TR B0 3 TR o R M B 2 A T
g Z4E LR, QAN T ZMIFA R, R T RE M BCA B (S50, WfiT B2 4 2L
o A X SRR (S8 R T — 2 TR AT .

Bt ACHT ST BT BT B S M 5 BLA TR A B R VR T DU 1 A8 R R R R R BT R 4RO AR
DCH R Ry IR AE MR JR) (PR B A X ER R T A A HUR R B M AR MR R T PR B XA R L L
A HLRR R AR R SR A L A B — I ORI s AR B ST AN TR MOHE 23 R - WorldPop
Hub (2% JT 4040 R 52 A7 ML B AT 4 T 0T H g It 3t 52 7 R Al R X ) J% G B 3 AR WF 50 0 I 8 b il k42
M 55 AR A BSR K 7 B A B0

2% Uk

GG, A G 1996, PPAL AR N B T 13 R GE . HhRE b T, 18 (4) 1462 ~470.

DA TS, MR 2. 1996, 1R A B 65 TS B ST DL R M X N ). M A2 22T, (1) :58~62.

e, WA RO, AE. 2018, ET RIS AH R R 8 I S A IR Bt AR AR O X Hb AR B B PR PR A AT b R, 34
(3): 513~524.

ZEK 5k ,. 2009. M AN R TIIFTE. W2 008 30 A0 P EBRERE AR K.

AEHRZR. 2012, 3R A GG LR T 7 vk . VUL R AE 4,34 (1) 44~ 49,

PRI BT o6 2003, M AR [A] $: 2 PR R WF SR 404 T AR TR ,19(3) 1 1~5.

DER A BT L 5. 2000, 13T R G B 2 U BUR BN S5 BT R A TE. RALH ARG ,16(1) 169~ 72.

S F % AL L. 2000 36 FHbAE A LTS R MRS, B R KEFEMR,9(3) :84~90.

TSR, B0 AR . 2004, Hi 72 ) SR FEBI AN HRIT. AR 241, 13(5) 148~ 54.

T A, AT 2018, 3 T R R IR BE (9 AR R X Z BE TR A A . b 7R b T ,40(3) 1611 ~621.

R, B A, M, A5, 2016, T B35 A A 14 b 7% 0T 2R BOBE AL ——— LA 2 T A 7 4 I RIS YA N S 1. b AR
i ,38(4) :1148~1159.

FH 4B 20120 35 F F 5040 40 M S BP ot 28 W0 45 3 A7 B i 5% A B3 45 T BN S U AIF 52 . U Ib 75 2 41, 34.(4) 365~ 368.

AR, kiR, 2019, 3T 2 AR ME S b AR 0 E KU AT AL B oT. AR 1% ,36(7) :165~173.

AT B A, IR, . 2017, MR O N B AL B E A O gL 9K A% ,32(1) 155~ 159.

Sof R . 2013, 38T AMOS (MR A BTG TR A AT, iRk TR S TR ,33(2) :221~228.

Mok, 1991, B2 R FH R IEAL. K F¥,6(4) :12~17.

VFEEAR  fata s, ok IR, 55, 2008, Ml AR A 5145 T2 5 N 5L VAl O 25 1 0 45 F o
5% ,31(4) ;382~387.

M7 B8, 25K 0k , XU 55 , 55 2007, 178 = B2 20 1B A5 T NS s2 20 i . s B F 5 ,30(2) 1182~ 187.

LA 2 3N T X ). 7R BT



‘(IM K

668 fOE M & 40 %

¥R , 25080 2005, ¢ F M2 0 F PP A RGN R . HiE ,25(3) :123~128.

FrZ 0. 1991, M RR U HEHUR BN BEFE. i TS TR RS, 11(4) :87~96.

FHZ 0. 1994, b 7R I 2k TOM i) 3 A8 3 A B 1 AR KHE A4, 3(2) 72~ 80.

FHZWE. 1996. G54E Gy 45 PE 43 S T A R b 7% R FE Al 1. b E bR ,12(1) 149~ 55.

FrZW MBI, . 1990, 78 E 5 R AR R WA . MR TR S TR RS ,10(1) :99~108.

TR F  ARFTPE 0, 48, 2006, H R LR B LTSI EE R AT, e R bR, 18(4) 162~ 68.

AL R AALE 55 2021, JET 41X 25 T A8 1 R 3R A9 1 IR b IX M RN B A0 T B A PR A O IR RO b B MR, 37
(1): 197~205.

rhre R A K B R A R P [ T R bR o LA B S B 4. 2014, GB/T 30352-2013 iy 5% ¢ 1% K & PP Ak
et R o s A

WIS, BRIEG, 2. 1999, MR A G4 T W 5 SR IR B BR bR B A, (3) 125~ 30.

AR HE, BEGL MR, 5. 1995, B AN R T- S BETIR. AR K FEFIR,4(3) :60~68.

Kircher C A, Whitman R V,Holmes W T. 2006. HAZUS earthquake loss estimation methods. Nat Hazards Rev,7(2) :45~59.

Xia C X,Nie G Z,Fan X W et al. 2020. Research on the rapid assessment of earthquake casualties based on the anti-lethal levels
of buildings. Geomatics, Nat Hazards Risk,11(1) :377 ~398.

Xia C X,Nie G Z,Li H Y, et al. 2022. Study on the seismic lethal level of buildings and seismic disaster risk in Guangzhou , China.

Geomatics, Nat Hazards Risk,13( 1) ;800 ~829.

Application Effect of Commonly Used Models in Earthquake-induced
Death Assessment

Wen Xintao'’, Zhang Meng”’ , Li Xiaoli"’, Xu Zhishuang"
1) China Earthquake Networks Center, Beijing 100045, China
2) Guizhou Earthquake Agency, Guiyang 550004, China

Abstract This study examines 38 significant real-world earthquake events that occurred in the
Chinese Mainland from 2018 to 2022, employing three distinct models to estimate the death toll
associated with each event. These estimates are then compared against the actual fatalities to
evaluate the models’ accuracy. The models assessed include two intensity-based estimation models
and one earthquake damage matrix model. The findings reveal that,among the cases reviewed,the
earthquake damage matrix model demonstrates the highest precision in evaluating the number of
deaths caused by earthquakes over the past five years. This underscores the importance of selecting
the appropriate model based on the specific circumstances of an earthquake. Furthermore , the study
highlights that the preconditions under which an earthquake results in fatalities are crucial for
model selection. The post-earthquake evaluation is not a one-time task but an iterative process of
refinement within a constrained timeframe. This continuous correction is essential for enhancing the
accuracy and reliability of death toll assessments following earthquake events.

Keywords: Assessment of earthquake fatalities; Statistical regression model; Building

damage matrix model



