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Tab. 1 Statistics of the number of earthquake casualty
=3 e JF] B2 o G AU A =3 i ] 2 @ BT AU A
U — HiAS o Hi
v H-A-H % RUEK - ®mH R4 E-H-d % RAE g BEBY OB
1 1992-12-18 K 54 VI 1 10 102 [|29 2001 -09 -04 A 5 Vi 0 2 7
2 1993 -01-27 Y 63 VI 0 24 130 (|30 2001 -10-27 A 6 VI 1 3 217
3 1993 -02 -01 Kok 53 W 0 0 4 |31 2003 -07-21 Kk 6.2 VI 16 72 515
4 1993 -06 - 03 A 5 Vi 0 3 10 ({32 2003 -10-16 Kk 6.1 VI 3 15 42
5 1993 -07 -17 e 56 VI 1 1 13 |[33 2003 -11-15 .43 51 VI 4 24 70
6 1993 -08 -14 Ik 56 VI 0 9 143 [[34 2003-11-26 443 5 i o 2 22
7 1994 -09 - 19 oo 52 VI 0 1 10 |35 2004 -08 -10 443 56 VI 4 191 406
8 1995-02-18 W¥F—WEH 51 M 1 0 0 (/36 2004-10-19 {710 5 Vi 0 2 13
9 1995 -04 -25 &F 56 VI 0 3 17 |37 2004 -12-26 WA 5 VI 1 1 19
10 1995 -10 -24 Fiwed 6.5 IX 52 808 1300738 2005-01-26 B 5 Vi 0 0 5
11 1996 -02 - 03 BT 7 X 309 4070 12 98739 2005 -08 -13 palll 53 VI 0 2 27
12 1996 —07 - 02 BRI 52 VI 2 6 51 |40 2006 -01-02 BT 5 Vi 0 1 0
13 1996 -09 -25 B 57 M 1 1 140 |41 2006 -07 -22 Ehut 51 VI 22 13 101
14 1997 -01-25 #HfF—myt 5.1 M 0 0 0 |42 2006 -08-25 e 51 V1 2 15 52
15 1997 -01-30 JEyt—ymi® 5.5 VI 0 0 2 |43 2007 -06-03 THE 6.4 VI 3 28 391
16 1997 -10 -23 fingan 53 VI 0 6 9 |44 2008 -03-21 BT 50 VI 0 0 0
17 1998 —10 - 02 T 53 VI 0 9 23 |[45 2008 -08 -21 BT 59 VI 5 29 101
18 1998 -11 -19 T 6.2 VI 5 208 1385|46 2008 -08 -30 #iiE—icit 6.1 VI 6 47 194
19 1998 —12 -01 TR 51 VI 0 5 79 |47 2009 -07 -09 B 6.0 VI 1 31 341
20 1999 -11 -25 I 52 VI 1 1 11 |48 2009 -11 -02 =) 50 W 0 2 29
21 2000 -01 -15 Ik 65 W 7 99 2429|149 2010-02-25 #E—iCH 51 VI 0 3 32
222000 -01 -27 Rt 55 M 1 4 65 |[50 1970 -01-05 bk 7.8 X 15621 26783
23 2000 -08 -21 v 51 VI 2 1 219 |51 1974-05-11 ski#E—k¥% 7.1 X 1423 1 600
24 2001 -03 -12 e 5 Vi 0 0 6 |52 1976 -05-29 i3 7.4 KX 98 2442
25 2001 -04 - 10 it 59 W 3 34 201 |[53 1988-11-06 WMw—EkT, 7.4 IX 748 3759 3992
26 2001 -06 — 08 it 53 VI 1 0 15 |54 2010-04-14 HWEEHK 7.1 X 2968 1434 10881
27 2001 -07 -10 el 3 53 M 0 0 1 |55 2008 -05-12  py)ijyc)l] 8 XI 87150 373645
28 2001 -07 -15 wh 51 VI 0 4
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Fig. 1 The relationship between magnitude and the

number of deaths in Yunnan
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3.2 THHE
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Tab.2 Ratio of staff in outdoor in every time period and

weighting coefficients occurrence time T of earthquake in Yunnan

i B 1:00—5:59 6:00—8:59 9:00—19:59 20:00—00:59

PSR/ % 0 50 90 30
T 2 1 5/9 5/3
3.3 GHWEWE

RXHHIE SR ARKHTAE M. |
R 1A, ZrRAERERBERBR, EHT A%
FHIBZIL R 2, RINES, HhaH
SR E M. ZRRARNRVIEMRE, &P
FET-0 N, BEIET:22 A, 2006 4E#hH 5. 1 G
RIET- AR 22 A, Hor 18 A9 F SR 3
5, AT R MRS BT &, KRR
PRRER X BN, AR, IEMEWZ,
H AT . 2008 4P )1B)1 8.0 7=
THIESERK . BATMEA, EREZHHT.
2010 EF I EM 7. 1 FHRWKERE, BT H
BRI, MAXTTE KR E, AN KSR
B SRS MEBEAR T, A3 6
HIHUE WK 3

R3 ZEHERSINRHC
Tab.3 Terrain and weather weighting coefficient G in Yunnan
HIERA — & # W2 &=
GHH 1 2 4 8
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RS RN AR GESHEEAR, /EER
RENES, FEEERENMNES. 7o, WE
REMMBRRKXMAOELRZ, HAOBER
TEMRRX A EE, ETXHNEA,
R BB MR N T A B R B R,
BRARGT-HMMHERZ — UA=FEH L 2008 4
8 421 HS5.9 #2011 423 A 10 H 5. 8 ZFH KM
RAEXT LG, BLYLS. 9 SRR TRV AL L
BT 2 ZE R —H IR —BI N —il, BATLE
B4l kmo FHVTS. 8 FHRALE T RITI M EIRZE
BCARG i, BATEM2 km, HRMRIT
NBUFR 4, BT EEAGIRBBRE VI

x4 BILS.9LZMS.SEMBHGTAE
Tab. 4 Earthquake casualties of Yingjiang M5. 8
and M5.9 earthquakes

MR FTAB EL/IUN: /4 LU
M5.9 5 29 101
M58 25 134 180

R4 AR N, GioBEERRA, &I
5.8 ZURIFET- AR 5. 9 FUbBM S 2 £
XEZH TR BRI, W MR R R
VIR, e T BT ABE R ZUE, HRE A &
TLAHE G - B AR B . LAZ T U

BTN O YR, KT A S R PR R
FAe—LepiE ARG IE, £E N0 YR E AR
BT 2 BB FURE T BEmE, P B AT LR 5 B
{6, i BT DA 8K P A, HMRE
JREFBE /N T B T i B B FUBE I, 7E B
T AT DL 220 3R P B A R 5K

x5 ZERPUEBNRRY P

Tab.5 Epicenter location weighting coefficient P in Yunnan

R 1~5 6~10 11~15 16~20 21~25 26~30 KTF30

B km

VIE 3 2 1 1 1 1 1

vigg 4 3 2 1 1 1 1
P VIEE 5 4 3 2 1 1 1

X 7 5.5 4 3 2 1 1

X 9 7.5 6 4.5 3 2 1
3.5 WHIFHZE

ASCR 45 1 B 25 R R B R AT HOCR A R A
ABRPURER, BAEERERARG T, MBD)E
SRR RO TA PE AR, M AR
PSS IR BAR DL 7R A B3 405 T X LA
I8, MNREMBREHMEIEA 2B &
KA ERRK (2007) #nT 1976 425 H29 H=
Rl 7.3 %, 7.6 %5 1988 411 A 6 HiM#—
BKT 7.4 %% 7.2 PR BERTRXT ARG TH
I (%6).

6 1976 ERE. 1988 FME—DMBRNEESH
Tab. 6 Main parameters of Longling earthquake in 1976 and earthquake in 1988 Langcan-Gengma

i il "y ir3 Eo YL
4-f-H ' i %) 29 B WE/km RUE O BTAK /Ackm?
p 19.58:1 .2 20:23:1 7. 2 7
1976 —05 —29 T 9.58:15 5 0:23.18 3 0 X 08 0
20.23.15 5.1 22.00:23 7.4 20 X 70
i v — Ik T 21.03:14.5 7.6 13 51
T 7 7 .03 X as
¥x ¥ 21.15.44.9 7.2 16 X 52

M6 FH, ARz rE AR TL A PE I XUE
KR, R REMNE., ND#HEME, AR
A S IR A, R AR X, (|
ANRFETHEMER K. ik, £ BERRN
RO, A30K W BBUERESY 0.2, WNBA BEHT
e, WIBESR 1.2 (R7),

xT ZEREWRMBRE W
Tab.7 Weighting coefficient W of notable

foreshock in Yunnan

BEWiR A X
Wi 0.2 1.2
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4 Wl R BB, FET- SR A (3R 10),
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28 NEESB T 1992 ~2010 £ =FHHIX & Tab. 10 Ratios of deaths and serious injuries,
FURE B T ABR L, deaths and minor injuries in Yunnan
%8 WENESAREGHNER HE Wik VR W KE XK
BRI NANR o R
Tab. 8 Relationship between intensity and FECSROMILH 117 183 1147 127 112
FT-SRGReH 1:12.5 1:11.1 1:7.9 1:4.1 1:1. 8

ratio of deaths and casualty

P FHE PR ETCE TH MR

R n WA A Wiz BizE K
Vi 1.3 2.2 27.5 1:1.7 1:12.5 25
| 0.8 6.8 75.5 1:8.3 1:11.1 11
VI 4,8 70.7 557.7 1:14.7 1:7.9 11
X 933 2517.8 20216.8 1:2.7 1:4.1 6

ERRAMB T (1998) L% =7 1950 ~
1996 4R ) 54 YR HFUBEIRBIVIEE LA b BRI B
FEARLHEATIR G, RISELILL SRUEHRKIRER,
FUBEAR B AR SEA (L /MR 2, B U s,
FEA LR, ENTMRARNR. LIRS LT
HRERRE, 2RI NG, EEHLTHEE
=L F9 WRUEEARFEGEEHRER

Tab. 9 Relationship intensity and rutio
of deaths and casualty

E PRI/ PRGN LI R

5 BB Shhe
5.1 FEG)

REMRE, AERHRHBISZHREK X KA
RO T IR, FRESET AR
FREX 3) MFECABIBN RERIT (2),
A AT Y iR RSB T AR (KRS o

BRMRNREAMBRRRE, ARPAES
BHMRRAKX L, =1.5M-1.2 1gh +0.75 (HH=REE,
1988) SR ZHR IR P ABE . BUSR H LRI
BHRK XA BT E T s R, FIH
R ST ABHIBERAKX (4) FFET AL
PR BRIT (2), ATLABEI H X R A Se T
NBE (FIRRAUBE) o

EEBERT smiX 12 S EAERENAR
RERHRE, Hh&T 2006 427 H 22 HEhHE:

Vi 0.4 25 1:62 13
VI 0.6 20 1:33 20 5.1 R, RIESHR KM LR EN, BUS
VI 9 116 1:13 9 AW E T IR EAE, SRR s,
X 308 1416 1:5 1 THEBN T AR, 5 LR T ABAER
X 15 621 26 783 1:2 1 W, WE11,
F11 WHBRUAEHERSLRIET ABBIXIEL
Tab. 11 Number of deaths comparison between two prediction methods and in actural
KRN/ - @y A S T IMACR B BT AL SLbRFET:
AE-f -H T ¢ P Vo sk RUER A
2001 -03 -12 b g 5 Vi 53/109 5/9 1 1 1.2 0.0 0.1
2001 -07 -10 5 5.3 A\ 108/109 1 1 1 1.2 0.3 0.3
2001 -07 - 15 ba]l] A\ 304/109 2 1 1 1.2 0.6 1.5
2001 -09 - 04 poeas Vi 38/109 5/9 1 1 1.2 0.0 0.1
2006 -07 -22 o 5.1 A\ 180/113 5/9 8 1 1.2 1.1 1.8 22
2001 -10 -27 T e 6 VI 77/109 5/9 1 1 1.2 2.1 1.4 1
2001 -04 -10 it 5.9 il 162/109 5/9 1 2 0.2 1.0 12.6
2008 -08 - 21 VRN 5.9 i 67/115 5/3 1 1 0.2 0.6 7.4
2011 -03 -10 VRN 5.8 il 68/117 5/9 2 5 0.2 1.3 24.7 25
1996 -02 - 03 ipAR 7 X 45/103 5/9 2 1 1.2 127.7 295.2 309
1976 -05 -29 Tl 7.4 X 70/75 5/3 1 2 0.2 650. 7 315.8 98
1988 —11 -06 TR —Ek D 7.4 X 51/91 5/3 1 1 1.2 1168.1 566.9 748
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HETEIHN, H2RBKESERST, 2B
RIGOEA, EBMG T AN, HERAB
AR DL

LERTIR, EHE W NPFTRI T % 5 L5

B ERZE, HAE RN ER LR R
BRI, FeRlR kA mRUE MR &
M R o A 2 S ) BB ¥ P A s AR, R R
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Prediction Method Research on Casualties Due
to Earthquake Disaster in Yunnan

SHI Wei-hua, CHEN Kun-hua, XIE Ying-qing, LI Xi, PANG Wei-dong, DAI Bo-yang
( Earthquake Administration of Yunnan Province, Kunming 650224, Yunnan, China)

Abstract
Using the data of the number of casualties due to destructive earthquake in Yunnan area from 1992 to 2010,

we fitted curve and expressions between magnitude, intensity and deaths respectively. According to the difference

of natural environment and social development among various places in Yunnan, we identified weighting coeffi-

cients values of casualty’s impact factor in earthquake disaster under various conditions and used weighting coeffi-

cients to calibrate the two expressions of fitting relation. At last, we applied this method to estimate the death

number of 12 earthquakes and compare with the actual number of death in actual earthquake disaster.

Key words: destructive earthquake; earthquake disaster; casualty; Yunnan area



