REF
Journal of Catastrophology
ISSN 1000-811X,CN 61-1097/P

(RFZE) MBERBX

H - 1970 - 2019 4F- A= R A PR P b 5RO G345 T I 23 REAIE S L BTk 2 o A

= BH/NRE, SEREE

lhg AR ECR 2021-03-31

W& E R H#H:  2021-08-02

g1 g BH/NRE, SEREZE. 1970 - 2019 A A BREG M PR M RN 473 T2 2 REAE A 3L

TR, RE
https://kns.cnki.net/kems/detail/61.1097.P.20210802.1234.016.html

@NKitaxs

www.cnki.net

PEEER: TEgEM TAERRE T, Rtk NS B HEL SR ER . HECEfa. B0 €S
B, SHERBARCLHE, s FATE. Ema s TR OR . HEROE fade 5t e fe i 0
TSl CRUAEM L IR HERE RaE, TR E AR B BT . B e R R
FRAES 45 W DU S O e (0 BRI S AR BV S 1 o S P e R 0 48 11 R R ik A 2 2B
MR FLZG) A T EE ) A RE: AR AR B BRI BHEMEREEE, 7649
BT T SO R, AAETE S AR AN AT g B A AT s Rt 4 228 B B A A 1 5 DR T
MR E AR R, EFE NS —VEIE S 07 9 87 AT BE VR E TR AL ot B AR SR
DR E R 2% R i, SRR — AR AT, ARESOESGEH « 1EE . HUARRAIE AR N2,
AL BT R R AT > B B L

HARRIN: 400 RIgmiERE S (R EEARIIT OefiO) BFREHARARZY, £ (FE
FARIAT (MEIO) HARERE & LA S 40T T A — B 45 i, DL RS s A O 20, 78 BRI
AR JT T RS SO A e R HERCE R . B e R B o E AT (2RO ) 2 5 H
R B A SRV A R 4 S T AR (ISSN 2096-4188, CN 11-6037/2), it LSS 2y HAFII i W0 28 hix L 0 28
RSN IE AR -



2021-08-02 16:12:42
https://kns.cnki.net/kcms/detail/61.1097.P.20210802.1234.016.html

/N EIEE. 1970 - 2019 FLIRFEMH A B A R TN ZERERETBMESM[J]. REF ,2021 ,36(4). [HU Xiaokang
and SHI Peijun. Spatial-temporal Patterns and Influencing Factor Contributions of Casualties from Global Land Destructive

Earthquakes in the World ( 1970-2019 ) [J]. Journal of Catastrophology , 2021 , 36(4).]

1970 - 2019 FEBKFHEMbAE A ME I E AN BB TR ZSHFHER
HRE RS

BUNE?, st
(L ABFUBERS: NSV B —HOR F S M S B AT BE . AbAT 1008755 2. JERUMIE A HEALEEHE, bR 1008755
SHIFIMIEAY: WA S W AR T TTRE, il 797 810008)

8 E. BTXERERGIEIL, M T 1970-20194F 4 BREG H A IR N FE 9 400, 12 FH bR PR I 2R AR
BT HESRE T GEPZE | &GMAE (NOEE. ABGDP) | Z2 IR (R, MXER. B
PAS b3 R St i N VG T DTk o 45 R (D1970-2019/4 4 BRI iy Al DR 14 b 5% 9 T 4K 2 WL igk 30
BT, MR RN BT 2P NS, 1T20a%k7.04% AR R R i T A BCE T . @4
TRt M A R 14 B 5 T 2060% 43 A1 Tt R g — 2 B Rl E Y, £935% A A TE I PR HUE W . @5 Bk
X G N A R K, FUOR R RN DB B . MR AR R B =2 X AR
ot 7 32 P 3 T N BT R B K o @FR R b 72 5 A M g - 55 S R b R A B A RS DR M AR N 1
DT STER AR AE 2

EHER: MR, KEURERSGI, SERRHHE, ADGT RAEE, RIS, TTEE
FESZS: X43; P954; P315; X9155 ICHAFRERG: A

B R F e — PR RN E R, BRI AN SRy o, 7 5 AN Ay
A, WX R E RS, HERFERG IR R ESOR F T &R AR 225 3R
B M, R KR m R R X TR S R . T, WOBBEN, R RES| R VAR
S ok E P, L 2008410 )118.02 KR & A AE INIX, SUBTRMAK, HFE S| & AR
R VR A A I A 5 e I R T 10 000 ABETS, AHEE MAET A B14.4% ), (Rt
WFFEA R 22 9 PR b R B9 ple B I FERIMLER , 2 A b 350 25 56 b FR 8 BRI N A9 T2 R R,
ARTHERNE T R 5 H I 22 5, IR B N D TSP S (L35 3.

H A Py e b 5 3 srg N A TVl iR T Loy R, o s @ A 5 i o
Brit s N DT 0L, I 2 3 T SRR AERES. OHTASIL T 5 B il R
VRl N BT 8 b T S 8000 bl 52 2 FLOHE SR B, X SRR el LU T 75 5 R Al
(891, R — R BE T T 2 ) el 2R I AR AR SR B PP M S RN D TS L, R I
T 1 F P AN 1% P R A A B R B N 5 TR (R, S ik SRR N 5
Wi, 2256 IO HERR B X IR PR ER . SRT, I WSS vk S B R R R Bk
DR 7 R R g AR 6 b B N B3 A0 T ARSI, 17 X b S 5 2 ok IR B AR I 2% pR i /b . Fise |,
U PR MR A TS ORI R, MRS AR MR A R ok i
N AT, HEAWT RV, 1900-19894F 4=k M 7E 9 55 H i 3 S I AR Rk FEIE RN RSB T
MIbegilfE ETRDS, R, AR R T B R AE R E . R R G145
ToPEffi i AR 161,

WSk H 9. 2021-03-31 BE H: 2021-06-28

FEUH : mSEF R G B AT H (BP0820003); BHGHT“ 88 — ki il R 45 & FH 5 821 71 ” Wi H (2019QZKK0906)

BAEHRA: BINREQ997 - ), B, DR, WimKP A, WA, EEMNFEE R KR E RS EMS . E-mail:
xiaokangh@foxmail.com

EIAEE: 5 FE1959-), B, Dk, BRIEAAN, #Bd%, FENHEFRREE S E R EDFC. E-mail: spj@bnu.edu.cn



g bnTsn, HoarE WA TR DA TR 5T 2 S R A A, T T A R A
SR TS (8 o BRI, A5 PL1970-20194F 4= 3Rk MBI 1 b B i i i N 52 %5
TORBEFXS G, b T A BREEG MR IR PR 1 7R o S B SRR, JF2E T X0k 5 R g E e, DL
WK AR SRR A FE AR B 1 2 ¢ FRBE R 1, SR FH b SR 2 A5 Sk 52 e 3 7 350k I 7
GEHRZIE) , RKAE (NDOEE, AYIGDP) , ZoRkIAES Gk, MXTERE. ) DLk
b BRSO RN DG T Tk, AT E N O TR VA TR AR S Hr .

1 BIERBESMREE

11 HIEKIR

ASTAS F Bt B0 45 A BREG b e ok 3 G Hdls . DEM#HE . A GDPEHE AT 1
FERHE K VR 1] 77 51 9 1970-20194F . 4= BREE i kb 72 5 55 9 15 B8 K JH T NOAATH
“Global Significant Earthquake Database, 2150 B.C. to present” ¥4 7 . H bt iE 5 m 46 &
R R4, B, RIGEIRIEHE 5 EHSE. T NBORIZ 0 NB, AL
b RE BB T NBORSZ M5 N FIAE i 7% 1 T2 N 8. fE bRl |, AR#E USGSHY “ ANSS
Comprehensive Earthquake Catalog” %# e 5 Hh 2 o T 404 #4797 1E,  FF2E T Shakemap i H
L8103 76 7% i 0 AR 0t 7 20 P 25 7 X 30 BRI BSO0E th 7 3 R PO 2V RE T 22 I b 72 21
R, A SRS =5.040, B = VIERHE B EGE . 4B DEMEE i T
NOAA[¥] “Global Land One-km Base Elevation Project” , 5[] 4r##3 A1 km X 1 km. Xf 417
HRE 9 H, TR ZEE = VI X3k (1P 3804k AR iR AR A3 3 5 o A BRON 11 %55 B g ok
P T NASAR A 252 5 $lii 5 B 0 (SEDAC) , B A A km?, 25 1) 40 523 1 km X 1 km.
AER NS GDPHHE KIH T MATTI KUMMUZE (AR S 782, By 36 7, 25 1 43 955 1 km
X1 kmo BT DLt @ 5 5dE fIRE RIANIES:, SN T TR, A0 N D% AT AN 35 GDP
B 2015 s, X R R R T, THEZURE = VIEE XK N I~ 3 N 3 BE AT~ N )
GDP.,
12 MRAZE

(1) HuFRERI 2%

PR PRI 25 6 0% BRI 2 (8] 73 S . ORI SR IR /), i FHB BRI SR AR Hh i PR R
W, BRI B AR B2 KRR T AR Sy S 6] 0 5, AR (BARTTHR A ) H g%
B, HiHsmER S T ER.

L
z Nho-ﬁ
h=1
N
X h=12-, LNEZ R, NN N RFANEEARIREAEL, o2 Mlo? 53 ) 2 5 h )
VAR IR Ay 17 2 0 qRIBUETE R R0~1, ofEBR i W A Bt IR 48 By () fRRR 2
K CRPSTRRZER ) , RN
(2) H¥Emn
H PRI ES LR AN 1) B AR RO B R R R, iR B AR R E S AU =, T K
AR 52 G V0 AT B Bk A # 24
i FE 2R F2 B A8 IE 22 0 R 7 2 s R PR AT 2 . % NOAA “Global Significant
Earthquake Database, 2150 B.C. to present” ¥ & F Xt 5 B S Xl 43, K 55 J2 5 5508
43A<200[&. 200~1 000[f]. 1000~2 000/a]. 2 000~5 000[i. 5000~10 000&]. >10 000/ /5
B0 NIV FEF IR AL R 0 N T . N HIGDPHARE tH FLAR4T 20154 5T 2% FE U N K- &1

()


Administrator
高亮


AAFRAEPY <1 0253570, 1 025~4 0353575, 4 035~12 4753576, >12 475t M4k, T
HIB IR, HETAH S I RIE 0 AN 23 28187280, o8 7 [X P Bt A MR 6 v R 4R <200 m,
200~500 m. 500~1 000 m. 1 000~2 500 m.>2 500 m%I| /3 N T2, ¥4 7E X 3k it <1° .
122° | 2235° |, 3525° | >5° % N1,

2 HR55HMHh

21 BIESTRYEE

XF1970-20194F A B it filg DR 1 b 72 O FE A AT Sivt (El1a) WIAT, 150 adi A BRFfith
T 1 7R o 5 A B R A v, B AR BEROR, MR A ik b 2 A B s Bt
EH (P<0.01) . #115 ask, AR BB Ao 1 b i ok 5 BRI sl B THE S,
T L - b R Y b ) A R b R Ok T R B R B A LL10 a i — AN G ]
B, XIAREZES TR ESRIT S (81 AIEH, 150 a4 BREGHUR AR 1 72 ¢
Ff, 5.0~6.00Hh5E U FHE IR B, (5 AR 9 EUT1)39.88%;  7.04% A LA b )Mk AR U
UBUR /D, AL R FE IE116.95% ., 1970-20194F, 5.0~6.04%. 6.0~6.52%HhiE 7k FH Ik Hk
SIS, 6.54% K LA R T B R RRE o AR 1970-20194F 4 BR i Hh a4
HhRE IS R T N B (B 1) AT, MR B OIS I N B T oIk SR e, I H E 19904F K Hh
B EIIE RN R T RIS, AR TN 2 i - 5 DR R L A
P 1 75 ¢ 3 DTk o

A%/ A

y=-332.62x + 735552
R?=0.0006
24 P>0.05

T T T T T T T T T 1 0 =

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
w4 w4
v g .

(a) HuEAIK (b) Tz AN

] 11970-2019 4= A= BR [ A S 14 b FE AR VR A T AN 1k

F 11970-2019 FEEERFEMBIA IR R FEIRE K) DRGTR
M % 5 3 R B

PR 1] B

50<M<60 6.0<M<65 65<M<7.0 M=7.0 il

1970-1979 27 31 25 31 114
1980-1989 47 37 24 26 134
1990-1999 56 42 33 29 160
2000-2009 85 48 29 20 182
2010-2019 112 52 33 33 230
Bk 327 210 144 139 820

AR e, B o Gt T LUE SUNRERAET. O K A L, Hi& 10 000 A
PAESET (AR K 3 . DASEARHEXT R EL AT A ER (2D, HilBR EL A =& i SE T



NP T s, M2 N2 s BT %, M2005-20194E 50T NHURI 32475 N %)
A TS, RIS RIR BETIEIZ D N .

(@) FET- A% (b) B2 N
K 21970-2019 4E 4 BRFE AL IRV AE (IBREL ) SET N BRI 32405 N A8 1k,

1970-20194 4= BRI Hb A U 11 1 752 11 2% 18] 7 A1 1 B 3a 7w, 1 50af (14 4 3K it ffg DR 1
FEFEA A R KRN AT, P Z160% 0 A5 T b - B R EHL R, £935% ) A
TEMR AP PEHIFE A o T PR ORSP P b R 7 A2 tH 57— K R Al rh s s i 2 By, b
H R R GEARER, PR FR R T-6.5%%; Hurb i -5 T 4 b R Ay 1) b 5 5 4 A
XN, ARAE A [ 7 S5 I T R v B smA, R W TR . R G s A
P12 18] 53 A a0 BEI3b T, KHB 7 MR 3 i N CH T8 /N T 100N, b A ifg- 5 B hr At dh
oy bR RN 5 T A R R ey BN O T, 5 [R5 i Hp g -
HRE A BN V3 B HA B AP RARA %

e 0° 60°E  120°E 180" l’O“W G0°W we 0 GIPE  120°E  180°  120°W  60°W

h - i y s ;
o . : 7 'ETAﬁ (A) ! !
. P — ko S v -

Y N N T ,-g;{ s BOF ; . o

oy \ s 1100 } -
55060 T . ; =7 = 100 ~ 1000 i‘\ s s 5 = 7L =
o 60 ~ 6.5 20° 0° 60°E  120°E 180°  120°W  60°PW : 1000 ~ 10000 e oo O0°E  120°E  180°  120°W  60°PW

6.5~ 7.0 [} S000 Fok = 10000 ~ 100000 0 000 T
* 7086 E— ® = 100000
= = ffe 9
(a) HoFEAE (b) LB ANHL

| 31970-2019 A= BREE B IR PE ML FE A B A FR A5 T N B AR
(T 1 SR 55 340 e 4 Il 2% I 32t £ JB1 5ol GS(2016)1666 = AR b B H1I1E, TR BTGB TR)

22 wWERDH
THEMBEGT AR SRR, BREMSE. NDEHE. ANGDP. k. X miE
F i friPearson Al M a R 2T 78
= 2 WEGTARSEZMERNEXM
mAE BRSSO AN AWGDP MR MMEE b
LIEEZ 0.513** 0.658** 0.412** 0.007 0.014 0.275** 0.124*

W *E0.01 JUn, AIRMEREE: *fE0.05 Zl, MR



MRPEACMETH G5 ST 0, MR s T NBUS B 2R L o R T BRI N 1 % i
KRB ERIEMIGKR (P<0.01) , 72U 2 2 M 52 ¢ T ok LI TR bR, 55 2 1552
BREFEHAN DG T RFBEHNKEY, A% EEMEN DG T4 ] FRRAEN 12
TR, M B B T AN ELS AN IGDPIIMISEHEIR N, R AN HIGDP 1 4% Hh [X 2 35
FIAESACT (R —ANbrite, 76— RERE F BB 5 S iz Hh X M6t 9 55 (1 B B K PB4, (R /e
R FR, WK FEE PR AR A K, TN GDPIF A BEAR AT A 123 [X /Y
et

MR AR R AN B SR T N B R IEAOGOC R o R A v R R R0k
RN DTS SR IAE N 7T . E5E, Wk XS R 3R SA A S T A
R FRAEKEER R, FI, MRS HEAEREMRERNRER —. ELE, =
i AR E IR TR, iR ARSI R, BRI T, &l
RIEVE OB, 25 51 R A T g R, R s B OR T R
MR, RN BT FLk, WAk AR s AR A o) s R 4 S5 8. NIV R A
Y GDPi B 5 Wi M 1T [R]85 1 b F2 3 B N U T2 THERER . ARG SRR R P 5 s = 4%
S N FEFIANIGDPRIAH I R AT 50 (R3) , 5 =1 Sl . AN i A A3 B
BRFEMRLR, NHERSER. SR R R, ks, X &R
K PERMHEE TAE S NREE AL, HH BTN E, XX
S ) P JE AR MR S5 B S A

* 3 BOEFHEXRY
RIS AOEE A¥GDP ik MHXEE WE

Jo3 R A 1 0.254** -0.004 0.228** 0.138* 0.138*
INEEE S 1 -0.017  -0.362**  -0.093 -0.038
A¥J GDP 1 -0.099 0.017 0.016

373 1 0.324**  0.473**
FHXS AR 1 0.665**
WepE 1

e *FE 0.01 Z15, AR *7E 0.05 205, AHRMEE#

23 wEESH

X RN U7 T B AT X B AR B, DARRARAE A 2 7 ZE R . B T N B E R AR
B, EREIE. BREMAEE. NO%E. AYIGDP. k. X RSN H AR B
O\ HI R BRI A AR A o, 3 I DR R B8 43 BT %A s e Rl RN U T STk, 153
RAFT R SE 5 . R AR A, 1970-20194F 45K ik i PR 1 3t 7= o 535 b s IR 45 880 N 1D
AT B TTRR R 5K, S939.48%, A2 i Hh ZUEE AN %5 B2, TRk 3R 7371 9 27.15%41115.36%,
XEAEFEILE0.0LACE Lt R N I T2 2 2 5o mi . A YIGDPX 4Bk hith iE N 45 1
TTHRE R AG0.32%. 4k AR mRE A B = ANIREE R 7o, A R R N 45 T2 ) D ik e
K, TR N.77%, HUUEH T TTHR3.41%, HEHRA AN DT RITTIRER BN, H450.86%.

* 4 BEMEAFIHBEAOGTHREE (%)
BHRRIE BREHRSE AND%EE A GDP gk AEXERE E

B 27.15%* 39.48** 15.36** 0.32 0.86 9.77**  3.41*
PR Hh o 23.77%* 57.24%* 20.88** 4.28 2.71 2.98 9.00
Horp -2 DR b AR 39.83% 26.69** 13.09%* 0.20 0.02  16.59** 5.83

i **E 0.01 A TTHkE % *fE 0.05 ZH TRk R 24



ROty Lol i A 05 TR 5 K = AN R ARG D R AR S8, R U AN
NHEEE, SRR RFMLIL, bR IS oTikF 5= 257.24%, AXIGDPHITTHRF 5
1 554.28%, = ANZARIPGTIA T AR I DT R B K 099.00% . i - D ROHERL R A X
MR V0 TR e K A2 MR UL, TR A8 $1139.83%, HLIK A & s R A9 E AN N 3 L
=GN A AR AR N F O T A Tk K 9 16.59%

3 #Siie

31 #

(1) 1970-20194F 4 BRES M B A P b 752 ok AR S e s BT, H 3% H15.0~6.0
2. 6.0~6.5H MR A AT o JT50 askAER b MU IR VM R 3 i N A TR IE B ROR, MR
B s N R T U e ss, 3520 ask7.04 DL R IE A T N T R,
IR G K FE ST AW BT, AR RN B R RE AT R A

(2) 43R [ Hh il DR P 72 ¢ 35 B AV A A Bk KR /0 AT, £060% 53 A T b i -
H YRR, Z35% D ATAEM AR AT o 0 A AE A KPR R A BB 1 R g Ak
R T AT - S R Y R R R, T T ANEON R AR BN T -
EiV 132 NS W RIS 7 N e 31 Y6 8 B S R S B

(3) BREGHOAIAPE I 2 5 T b, 55 3 400 5800 MR B N T T DR R, FLik
RPN O B . AR AR R . AR SRR A B, A AR R A T
NE TTER R ok, HUGRIEE, R TTRR R BN

(4) A[FHLFE AR R 7 BN G T I ST R A 2 . B RIE. R
TSR N 1125 B 0 U N I T DR B HER AT = 1 R, BRORP b B oy b o R 401 5% )
TURRZR K, M -5 DR e By LR B 2 I sTk e i . = AN IR
o, R VERL R Lot R AR IR, b - T R A R A DT R K R AR
s
3.2 itig

AT 5T F FINOAAF] “Global Significant Earthquake Database, 2150 B.C. to present” {4/
J2E o M RR R A B AT T T AT, E TR RO RE T AR A R AR A B RN Z B
WEE, DG, SRR G RN E T A AT Re S SEPRAEAE R 22 o DR AR = 5 1 7 B TR A DL
e F1 K B T 7 271 A BRON 11 %5 B N 32 GDP AR, K ¥ /2 20154F 4=k A 1% FE Al A $5)GDP
Bl , XFEFE i e R . KB X A\ GDPR A & 5Bk, (H2& BRI PE
BRI A K, ANIGDPY b5 B @A /K1 9C RIEA Fe it — 0. il i
PRERM B A M F8 N G T2 5 & A2 K1 OC RIS, BT 8 520 DR -1 2 TR) A7 A2 AH L
s, AL H AR BIE AT — W2, BT IR HE B0k -l L g, 58
RN DT . A, FEMR R F R AN, AR R RN KRG, AT
FRFRTBAPZIRE, VIEZIEXARFN %R, P ABIGDP, PR AN &
TR T~ $5) 45 B2 %ok 4 BRI M RRC SR P A R 0 i ) N R T s, B e — BT i e R &
EeanfB X it 2 1t . HZ A RS, Hod A YA FR I AL 7R, e s ma kb 7B Ik AR
Mo Rk FE R &4, H RTOneGeology i H  Chttp://www.onegeology.org) P83 fit £ 4 5£1:5000
JIH M U TR, (R BRI A S s . VIR S AR s = K A s, i
K P25 v T o T e 2 RVl — e/ e BRI, 7E DA T 78 b mT DL B — M iR 2k 1 [
FAERFX CnED 0 RIS . S0 PR R 5 AR 1) F B o) 1 7R e 36 ¢ 1
5 AT RN FE R 5E 35, AT S SR N G Hb 5B ¢ S 45 RS AT 9



SR

[
[

Bl
[

(]

(€l

]

(10]

(1]

[12]

[13]

[14]
[19]
[16]
(7]
[18]
[19]
[20]

(2]

[22]
(23]

[24]

LIEE. PR RERGHT S EIL 5], HARR T £, 2005, 14(6): 1-7.

R, 20, ROLE, % 2014 RE 6.6 S S 2 M S 6.5 FHMERUR N E O[], REE,
2015, 30(2): 100-101,143.

208, For . ) M X b R A TR 9 2RI R A ARRFIE]. 9 HE 2, 2020, 35(3): 118-124.

TR, EFE, K, % ETRFERGEIRNHE R FHEI R ——h B <5. 127 =2 HAAE B
“3. 11%%%%%%@%[& By 9 Bl B AR, 2012, 14(2): 1-8.

ik, FRLLME, FOCW, GE T 2R RHR R EAN RO TIREEAPTAL[]. R MEIAR, 2017,
12(4): 870-881.

Fr . MR R FERURTA 7L, R TS TRERE), 1991, 11(4): 87-96.

OHTAY, GOTO N, OHASHI H. An Empirical Construction of Equations for Estimating Number of Victims
atan Earthquake[J]. Zisin (Journal of the Seismological Society of Japan. 2nd ser.), 1983, 36(3): 463-466.
FIRME, JrEVE, HOCE, ORI AT IN]. RE S, 2014, 29(2): 223-227.

ERE, T, Ijz, S WO 8 G K H R e 45 R PO VP Ak AFF AT [J]. R AR, 2009, 31(2):
205-211.

SAMARDJIEVA E. Estimation of the Expected Number of Casualties Caused by Strong Earthquakes[J].
Bulletin of The Seismological Society of America, 2002, 92(6): 2310-2322.

BADAL J, VAZQUEZ-PRADA M, GONZALEZ A. Preliminary Quantitative Assessment of Earthquake
Casualties and Damages[J]. Natural Hazards, 2005, 34(3): 353-374.

JAISWAL K, WALD D. An Empirical Model for Global Earthquake Fatality Estimation[J]. Earthquake
Spectra, 2010, 26(4): 1017-1037.

TRERE, RXESHE, TO7dE, & BETFHSEOM M E N R T REITEE D] K F ¥, 2018, 33(4):
197-203.

Tk, Rk, sk, HhRE SCEIR TN D PRETEAL T vENT LU FE[J]. HhIERL, 2018, 38(2): 314-320.
FHANAD. M2 o TN G005 T 5Emi PR 2= 70 e N R oAl 55 A 30[D). Abst: E#& D5 2 K, 2012,
FREE, FOCHI, FRAME, 45, MR O HE N AL T OCHE m R B AR bR AR R[] B SRR K AR, 2017,
33(4): 87-94.

. BEAMR N RO TR R AT L[], M R o E MR R TR S w7, 2018.

WORDEN C B, GERSTENBERGER M C, RHOADES D A, et al. Probabilistic Relationships between
Ground-Motion Parameters and Modified Mercalli Intensity in California[J]. The Bulletin of the
Seismological Society of America, 2012, 102(1): 204-221.

WORDEN C B, THOMPSON E M, HEARNE M, et al. ShakeMap Manual Online: technical manual, user’s
guide, and software guide[EB/OL]. (2020-02-01) [2020-06-20]. https://usgs.github.io/shakemap/index.html.
GUTENBERG B, RICHTER C F. Magnitude and Energy of Earthquakes[J]. Annals of Geophysics, 2010,
53(1): 7-12.

XIGAR, FE22, B, 5. A BRHE 2 40 A0 K ORSHHLEI[J]. & AW E K 22 2240 (B R B2 R),
2019, 40(4): 133-140.

WRER, SLERZE. BARRFCE 4 MOM]. Abat: JERUImyE R it 2017: 45-103.

KUMMU M, TAKA M, GUILLAUME J H A. Gridded global datasets for Gross Domestic Product and
Human Development Index over 1990-2015[J]. Scientific Data, 2018, 5(1): 180004.

ERhil, AR, HELRN S RIS )], AR, 2017, 72(1): 116-134.


Administrator
高亮


[25] WANG JF, LI X H, CHRISTAKOS G, et al. Geographical Detectors - Based Health Risk Assessment and its
Application in the Neural Tube Defects Study of the Heshun Region, China[J]. International Journal of
Geographical Information Science, 2010, 24(1): 107-127.

[26] The World Bank Group. How are the income group thresholds determined?[EB/OL]. (2020-07-01) [2
020-12-13]. https://datahelpdesk.worldbank.org/knowledgebase/articles/378833-how-are-the-income-group-
thresholds-determined.

[27] #@ioc, WEORHE, HaEAR. ob E A SR R R PR AR DT [J]. A PULCHT ST, 2008, 28(4):
535-543.

[28] xicfr, FEveRE. [ A AN R ORI £ 2R R RS X I BE L R3], 7K AR KR A, 1987, 7(8): 59-65.

[29] s %. RFEREEEIM] LR JEEDIRTE K22 kAL, 2016: 17-35.

[30] #AE, Hmd, iR, 2. MR R EFHE A RV IR R[], % E2, 2017, 32(1): 155-159.

[BL] Z=2ern, hiRT, 4052, 5. w2 e DO U0 A B RO RO v s S X YR GDP AN 3 5
G TIAGI]. SANRAR A AU 2, 2020, 16(4): 491-504.

[32] SHIPJ, YANG X, FANG J Y, et al. Mapping and ranking global mortality, affected population and GDP loss
risks for multiple climatic hazards[J]. Journal of Geographical Sciences, 2016, 26(7): 878-888.

[B] BE, FME, BXEM%E, 5 BRI KT 7 V8 05 5 F 5RO L Wi ot 7T [3]. 9 F %
2018, 33(3): 201-2009.

[34] seHsZE, Wsrid. o DX 2R e RS TR Ml R R AR s R <A oxd Ml e 35 (R[], U ARG B Sk R, 2020,
16(4): 405-414.

[35] ®hire, HIRZE, Bpe—, S P9 LR AlUR R SCERE G T R TI[]. B AR H AR,
2018, 27(1): 120-126.

[36] FAZENDEIRO S L, MORALES-ESTEBAN A, DURAND N P. Regional correlations for estimating seismic
amplification. Implications for loss assessment in SW Iberia[J]. Soil Dynamics and Earthquake Engineering,
2020, 130: 105993.

Spatial-temporal Patterns and Influencing Factor Contributions of
Casualties from Global Land Destructive Earthquakes in the World

(1970-2019)
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Abstract: Based on regional disaster system theory, this study combed the global land destructive earthquake
disaster data from 1970 to 2019, and calculated the contributions of earthquake disaster causing factors, which are
hazard (epicenter intensity), exposures (population density, per capita GDP) and environments (elevation, relative
elevation, slope), on casualties by using the geographical detectors model. The results show that: (1) from 1970 to

2019, the frequency of destructive earthquake disasters in the world fluctuated and increased, and the casualties
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caused by earthquake catastrophe showed an increasing trend. In the past 20 years, the number of casualties of
earthquake disasters below M7.0 showed a downward trend. (2) About 60% of the global land destructive
earthquake disasters are distributed in the Mediterranean Himalayan seismic belt and about 35% in the
circum-pacific seismic belt. (3) The most important contribution rate to the earthquake is the damage of buildings,
followed by the epicenter intensity and population density. Among elevation, relative elevation and slope, relative
elevation has the largest contribution to the casualties. (4) The contribution rate of the influence factors on the
casualties is different between the circum-pacific seismic belt and the Mediterranean Himalayan seismic belt.

Key words: earthquake; regional disaster system theory; global land earthquakes; casualties; spatial-temporal

patterns; disaster-formative environment; contribution rate



