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2008 4, X ARAERRSXZEZME =
P B PR SL 55 ) (JEe%E, 2009),
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Tab. 1 Casualties caused by destructive earthquakes
in Yunnan from 1992 to 2008

FE R RREWTH _— BT ABU A
E-H-H T Wb RBb
1 FHAR 2008 — 12 - 26 49 0 4 18
2 oA 1993 - 06 - 03 50 0 3 10
3 T 1999 - 01 - 03 5.0
4 W 2001 -03 - 10 50 0 0 6
5 e 2001 —09 - 04 50 0 2 7
6 fafq 2003 -11 -26 50 0 2 22
7 fFEER 2004 -10 -19 50 0 2 13
8 W 2004 — 12 - 26 50 1 0 19
9 B 2005 - 01 -26 50 0 0 5
10 M 2006 —01 — 12 50 0 1 0
11 BT 2008 -03 -21 50 0 0 0
12 WU 1995 -02 - 18 51 0 0 0
13 ot 1997 -01 -25 51 0 0 0
14 HIR 1998 —12 -01 51 0 5 79
15 Fiwied 2000 - 08 —21 51 2 1 219
16 ol 2001 -07 - 15 51 0 0 4
17 £a.4) 2003 11 -15 51 4 24 70
18 EhEt 2006 — 07 —22 5.1 22 13 101
19 B 1994 -09 - 19 52 0 1 10
20 WRYL 1996 - 07 - 02 52 2 6 51
21 BT 1999 —11 -25 52 1 1 8
22 EhHt 2006 — 08 - 29 52 2 15 52
23 Kbk 1993 - 02 - 01 53 0 0
24 AR 1997 =10 -23 5.3 6 9
25 Sy 1998 —10 - 02 53 0 9 23
26 Wi 2001 - 06 - 08 53 1 0 15
27 ot 2001 -07 - 10 53 0 0 1
28 AVE—47K 2005 -08 -05 53 0 0 19
29 il 2005 -08 - 13 53 0 2 27
30 A 1992 -12 -18 54 1 18 124
31 St 1997 -01 -30 55 0 0 2
32 b 2000 - 01 -27 55 0 4 65
33 i) 1993 -07 - 17 56 0 2 13
34 P 1993 -08 - 14 56 0 9 143
35 &3 1995 - 04 -25 56 0 3 17
36 {24 2004 —08 — 10 56 4 191 406
37 [igan 1996 - 09 -25 57 1 1 140
38 Tl 2001 —05 —24 58 0 0 42
39 Mt 2001 - 04 - 12 59 3 34 201
40 BT 2008 —08 —21 59 5 29 101
41 A 2001 - 10 -27 60 1 3 217
42 Fek 2003 —10 - 16 6.1 3 15 42
43 T 1998 11 -19 6.2 5 208 1279
44 Kbk 2003 - 07 -21 62 16 72 515
45 W 1993 - 01 -27 63 0 24 130
46 S 2007 - 06 - 03 6.4 3 28 391
47 Miwes 1995 -10 -24 6.5 52 808 13007
48 iz 2000 -01 - 15 6.5 17 99 2429
49 fiipan 1996 - 02 - 03 7.0 309 4070 12 987
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Tab. 2 Model of casualties caused by different grades

of earthquake magnitude in Yunnan
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*3 ZEMRHRAUETRSEIT (2005 £LL5T)
Tab.3 Statistics of earthquake intensity distribution in Yunnan (Before 2005)
N UPE Y km?
R et \ ‘ \ ‘ \
VIEELL I VIEER | VIEE A L XEERL I XEEL -
5 FEE 8 ~277
M=<4.9 Rl 143
FEAYL 4
T8 B 12 ~2 650 7 ~475
5.0sM=<5.2 SEHME 480 134
REAYL 33 9
T BBl 19 ~2 840 10 ~ 160
5.3<M<5.5 P 493 62
R 28 13
J A 35 ~3 415 8 ~1 804 8 ~276
5.6<M<5.9 Rl 872 323 103
FEAE 13 13 4
T Bl 590 ~31 880 28 ~14 842 69 ~1 596 22
6.0<M=<6.2 Rl 5511 2 138 318 22
FEAL 17 18 14 1
I B 342 ~ 19 656 22 ~4670 13 ~1 409 47 ~320
6.3<M=<6.5 SEHME 6 583 1390 430 150
HEAZL 12 14 13 3
8 BBl 539 ~98 578 265 ~13 104 26 ~4 550 25 ~1102
6.6<M=<6.9 P HfE 15 753 3675 1251 352
R 8 10 10 6
i Ml 1 604 ~46 231 593 ~20 671 231 ~5 256 6 ~1225
7.0sM<7.4 Rl 15 925 5 830 1 968 412
FEAE 8 11 12 11
T Bl 22 361 ~87 148 2771 ~34 514 654 ~17 042 125 ~6 329 190 ~1 319
M=7.5 Rl 45 531 15 380 8 560 2 642 804
AR 3 3 4 4 3

2.3 BEEHREKRLLHNSEIT
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RS, 1993 4 DLUJE M PRAG B2 R4S H IR L
BANTHE, BEXT 1992 ~ 2003 EAFHL X ZAE W
50 KN E R MR EFR BT R, BT =
MHKARRIZUE K NHERR M fIREH . AR

M0 e A B 4 A (7] e IR 4 4 19 IR L S THE
(RA~FET),

2005 4210 H 1 HLMG, CHumRsls TAES 4 38
g KEBEBRIAL) (2005) MATLH. ERb
HERHTHRZER (A, TREWER) B
B, HBOREL T NBIR, BOAREBEASEL =4
WA ER . T FRBINE LR 7 B A b, K Bk
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MWK, REEASELF, HINLH:

8 5 b /2 SR 2 G (R IR L 26 T SRR S R 1K
WA 5 BN RN 2 A0 5
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1 52 5 2 B A 52 JF S B BRIR L 26 T A 58
SRR o



212 R O R 33 %

x4 ZEHRVERNEEREZAHWAL (%)

Tab. 4 The statistics of the damage ratio (% ) of houses in the area of seismic intensity VI in Yunnan

EtE!
BeIREY gilwiH HEL4H THIRGEH AL AR
FeAH: 26 4 BEAH: 314 N FEAH: 354
. M 0. 00 ~0. 00 0. 00 ~0. 00 0. 00 ~0. 64 0.00 ~0.11
S 0. 00 0. 00 0. 02 0. 01
i 0. 00 ~0.00 0.00 ~0. 30 0.00 ~5. 00 0. 00 ~4.00
PEERER
SRy 0. 00 0.17 0.41 0. 65
i 0. 00 ~9.09 0.00 ~12. 46 0. 00 ~13. 00 0.27 ~14.00
HHAEREIR
I 1.32 3.36 4,88 6.95
R 3.90 ~45.30 6.97 ~37.97 10. 90 ~38. 00 15.23 ~44. 00
BRI
S 18.68 21.46 22.51 25. 84
. i 54.70 ~96. 10 62. 03 ~92.60 60. 00 ~ 88. 50 38. 00 ~ 80. 61
FLA ST
SRy 80. 04 74. 96 72.17 66. 56

x5 ZEHRVIERNBEEREZRMBFRE (%)

Tab. 5 The statistics of the damage ratio (% ) of houses in the area of seismic intensity VI in Yunnan

OB
BER 54 gt A HEZRLEH RGBS AL AL
ReAH: 104 REAH: 144 BeAH: 154 ReAH: 214
. 5 0. 00 ~0. 00 0.00 ~1. 84 0.00 ~1.23 0.00 ~1.50
= Tt 0.00 0.16 0.08 0.30
M 0.00 ~9. 80 0.00 ~21. 82 0.00 ~13.95 0.30 ~15. 00
TR
I 1.58 5.23 3.22 5.97
M 0.00 ~18. 57 3.68 ~26.36 4.85~42.38 9.05 ~56.22
AR
S 7. 65 14.13 21.33 19.71
5 16. 00 ~52. 48 21.58 ~51.23 10. 10 ~51. 00 19. 00 ~56. 28
RIARER
S S{E 30. 07 30.17 33.82 35.30
. M 19. 16 ~82. 00 15. 47 ~69.27 10. 47 ~85.05 5.73 ~63.43
ARG
I 60. 70 50. 30 41.54 38.71

®6 ZEMRIERANBEEREFMBREL (%) Hit

Tab. 6 The statistics of the damage ratio (% ) of houses in the area of seismic intensity VIl in Yunnan

L
IR gituid HEZLL,H TR TGALsH T AL
AR 34 FeAH: 6 4 FEAS: 74 AR 8 4
. B 0. 00 ~0. 00 0.00 ~2.20 0.00 ~4. 49 0.32 ~14.11
" R 0.00 0.85 1.21 417
R 0. 00 ~5.00 4. 66 ~25.00 11.65 ~37.50 4,81 ~42.00
TEERER
SRy 1.88 11.76 17.89 19.92
i 0. 00 ~26. 00 19. 66 ~58.33 25.71 ~50. 00 26.13 ~54. 03
HrAERER
SRy 9.73 38.35 36.50 37.84
B 43. 00 ~ 100 16. 67 ~59.49 12.50 ~45. 82 16. 92 ~50. 04
BRIHEIR
I 77.17 32.92 36.25 31.17
N R 0. 00 ~26. 00 0. 00 ~59. 00 0. 00 ~45. 00 0. 00 ~15. 00
FHARGELS
S 11.21 19.45 13.92 7.02
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®7 ZEHMEXEXABERREFHWRL (%) Fit
Tab. 7 The statistics of the damage ratio (% ) of house in the area of seismic intensity IX in Yunnan
EilicES
e g e | RESRESH iRt ARG A
BEAS: 14 FEAH: 24 HAS: 24 BEAH: 24
b J M. 0. 00 ~0.00 11.00 ~11. 00 13.00 ~13.00 14. 80 ~15.20
" SEME 0.00 11. 00 13.00 15. 00
12. 00 ~12. 00 38.10 ~38.10 38.00 ~42.00 35.70 ~52. 60
FEHAEIR i
SEE{H 12. 00 38.10 40. 00 44.15
o Rl 33.00 ~33.00 14. 50 ~14.50 25.00 ~31.00 24. 60 ~28. 00
A TR 33.00 14.50 28.00 26.30
J M. 34. 00 ~34. 00 16. 50 ~19. 60 14.00 ~24. 00 4.30 ~24.90
HIBA SEME 34,00 18. 05 19. 00 14. 60
- i B 21.00 ~21. 00 16. 80 ~19. 80 0.00 ~0. 00 0.00 ~0.00
Ak SEE{H 21. 00 18.30 0. 00 0. 00
WEERG A TAENIERE, TRELGHE EXNERNEERMBUE.

SZIRENBIEARMER (GEGTX) AREH
RA b3 R AR LE o
2.4 BEEFIMALLMEERRNHNSHIT
(1) FERERMAL
PSR L A5 328 b B s S AN Rl
WEFTBRREEN, BURRIHERHSE
HEBNZ W, (RS TSRS KEEE
BRIAGE) (2005) BLRET P3RS 5 LLEY
BUEERE, WK, 9. WAL ATER 8, 97
Bl b AR o

*8 ERFEEWHFHRKLIL (%)

Tab.8 Loss ratio (% ) of simple house constructions

LERA L2 127N FeA I
AL 80 ~ 100 30 ~50 0-~5
TE R4 80 ~100 30 ~50 0~5

®9 FEHEBEIFBRAL (%)

Tab.9 Loss ratic (% ) of non —simple house constructions

2 B EESR PEEER BEmR Al
FEAZEH) 81 ~100 46~80  16~45  6~15 0-~5
ToZEH) 81~100 46-~80  16~45  6~15 0-~5

(2) FRENEE R
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WP, WK B R R IRIAE LSRR W B i 1 A
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BAEFEFRIR T B8 Ly :
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Tab. 10 Ratio of other loss to total loss caused by earthquakes in Yunnan (from 1993 to 2003)

AR TR S BBUR I ILH) (%)

IR AR i RN L] (%)

Ak FARF-HMEH T e FARFHMEH T e I
5.0~5.4 3.5 0~18.3 8.2 0~27.9 17
5.5~5.9 8.9 1.0~31.1 6.8 0~22.9 6
6.0~6.4 8.0 1.4~18.8 8.2 5.3~12.1 5
6.5~6.9 4.8 3.5~11.0 9.1 11.6 ~15.6 2
7.0~7.4 7.3 7.3 4.1 4.1 1
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Research on Primary Evaluation of Earthquake Disaster Loss

ZHOU Guang-quan, LU Yong-kun, FEI Ming-lun, HU Ke, QIAN Jin
( Earthquake Administration of Yunnan Province, Kunming 650224, Yunnan, China)

Abstract

In this paper, the data of earthquake disaster and the evaluation on economic loss are collected, disaster-
characteristics is studied, the law of economic loss is summarized, experiential models of evaluation of earth-
quake disaster loss are picked up. On the basis of these jobs, one method of first-step evaluation on economic
loss is put forward. The experiential model of earthquake casualty is put forward by studying on the relation be-
tween the casualty and earthquake magnitude. According to the fast-measured data of earthquake site and time,
the laws of intensity-distribution got by studying the characteristics of historical intensity, the range of earthquake
stricken area and those of different evaluation-ranges can be carved up. Thereby, the area of house buildings in
the range can be counted from the earthquake emergency response database, or estimated by the proportion of
the house possession per person and the population gained from statistical yearbook. Experiential damage ratio of
buildings ( disaster index matrix) can be picked up by studying the historical building disaster. Loss ratio can be
selected from < Post-earthquake field works-Part 4. Assessment of direct economic loss of earthquake disaster >
(GB/T18208.4 -2005) . Replacement unit price of various kinds of house buildings can be collected from the
local government. So far the loss of house buildings can be estimated quickly by following the evaluation princi-
ple of house building. Other loss can be reckoned by the proportion of the other loss to the house building loss of
an event. With the accumulation of the information and field investigation, the earthquake loss result of first-step
evaluation should be adjusted actively in order to getting an approximate result.
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