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Abstract: Four seismic zoning maps of China respectively published in 1957,1977,1990,and 2001

are inspected in this study. The isoseismals of shallow earthquakes of M = 5 occurring in the ma-

inland of China after the maps were published are overlaid on the maps by means of Geographic

Information System (GIS).The total areas with observed intensity of at least 1° larger than the

coO

rresponding intensity on the maps are summed. The percentages of areas with positive intensity

difference against the entire mainland of China are calculated by the GIS function of special ma-

nipulation and analysis. The reliability of each map is tested according to its hazard definition. A

ke

y point for improving zoning methods is suggested by recognizing regions with the potential for

large earthquakes of M = 7 on the basis of statistics of deaths,injuries,and losses by earthquakes

during the four time periods.
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Fig.1 Epicenter map of destructive earthquakes in Mainland

of China during 1957 to 2011
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Table 1 Number of destructive earthquakes in the four

periodst''"'*
I fia) BE oM
5.0~6.0 6.0~7.0 =7.0
1957—2011 154/407 64/120 18/26
1977—2011 118/319 41/77 8/12
1990—2011 81/238 35/58 5/9
2001—2011 29/119 13/24 2/5

VAR L B 7 0 B R R B A B
Ao e B 2 AR SC SR Y W M AR K H L A O B S R

F) b 72 K
M 1 AT UL AR SCR B AR AR A R R
BBl BT T 7 G DL R Bk B =
N2 PR 6~T HMHER — LU . FEHEIN
Ry 55 R B — Ml AR BB 5 el G R HE T R SR b
B ERES SRR LB A A EN, A
TS AR 5 A HEAR B B AR A0 A B i R A SR A
B 5MAxt AN Sk, 8/ — @R, £ 250H
TARXG T E KRS 1957—2011 4F 3 7Z 9 F 1)
GEit B SRR S TR Sk — . AR Rl L 7 g N L

O SC AR A 52

B HRR RO M b R SR 50 A A TSR Y
FET NECED i SRR T NE 99 00, AH I Y s J=
SRHEALE 9000, BIRATFHIL Y 9620, Al LN
F I R R F WK FE 7 G A B R SR /N
T 5 AR P i A LR T LA Z AT, B ]
TR A SR T M =598 70 B 40 A Xk AT 5 1) b 72 i
R g  JE R AT T A R RE NS Ul B R ALY

AR SCR T 25 72 2 BORE R UL IR L B S — BT 31
MC R R . BRT R Bk i U TR 1 26
W T HRLUL R H 5.

R2 19572011 FHEXMBERERITICAR
Table 2  Statistics of earthquake disaster in Mainland of Chi-

na during 1957 to 2011
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Fig.2 The areas with intensity difference™> [
5 B GIS 28 [8] 43 B 19 T RE , 152 B S5 B 1 78 B
i T XK B B Y 25, e 1T AS ) 2R 2 X 1 A T
R o i R IX R B A& B D U R 250 1 B L2
BE 3 BE 4 BEFN 5 RE Y T ARLECRT, 1A S XA 1A A

IO ZURE DX R T AR B B . G AR SR 5 TR 3L 3K
4.3 5 Mk 6.,

M 3 Har DL B PR 2 DX T AR R
1957 R 7 DX 3l AT S8 AN BE AR IE 2 7 19 02 fie R
REEUHE” AE 55 AF A IE 125 200 km® B T ARG AL
H7 Tl DR AR 1,300, Hop VOB X A
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Table 3 Statistics of intensity difference during 1957 to 2011

EREZE 1 2 3 4 5 B/ km?
47 400 3197 0.00 0.00 0.00

VE X B 1 897 340
2.50 0.17 0.00 0.00 0.00
40 292 5 404 330 0.00 0.00
VIEE X 2 219 885
1.82 0.24 0.01 0.00 0.00
14 289 5198 759 479 0.00
VI X 1507 424
0.95 0.34 0.05 0.03 0.00
4742 2177 964 0.00 0.00
VI £ 1% 1951 255
0.24 0.11 0.05 0.00 0.00
NEX  0.00 0.00 0.00 0.00 0.00
1875 187

[ 0.00 0.00 0.00 0.00 0.00

KA 106 723 159 76 205 3 479 0.00
9 451 091
X gk 1.13 0.17 0.02 0.01 0.00

F 4 19772011 FREEFITR
Table 4 Statistics of intensitcs difference during 1977 to 2011

EFEZE 1 2 3 4 5 B A/ km?
113 884 36 078 3502  0.00 0.00

VEX 3744 514
3.04 0.96 0.09 0.00 0.00
48 772 21069 7158 1353 1147
VIEE X 2 639 556
1.85 0.80 0.27 0.05 0.04
10 809 1420 1547 932 0.00
\IEE X ~ 2 098 818
0.52 0.07 0.07 0.04 0.00
2 756 450 219 0.00 0.00
I X 741 305
0.37 0.06 0.03 0.00 0.00
INEE&  0.00 0.00 0.00 0.00 0.00
226 898
Pk 0.00 0.00 0.00 0.00 0.00
Kbt 176 221 59 017 12426 2285 1 147
9 451 091

X mk  1.86 0.62 0.13 0.02 0.01

MR A4 ] WL AE 35 AR T AR R B IR
251 100 km® DA BARAR T, o K Bl b XS T AR Y
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A 3.0 %0 By T BV AL s VR IX TR A 0.7 %0 T Y BRI
il s VILEE DX A 3 0.5 Y0 1 1T ARG A 5 5526 3 v i Al
IO SO0 AH b 3k ke DX Sl Pl VI % A I g DX K 0
AN LAY HIBNT 2 62 % Fl 88 Y L (H Rl & % & 55 4F
A 35 AR 14 B AR A A T AR ST R T, 7 AR A
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AT 2.9 0 f TR AR A 5 VIBE DX AT 1.5 06 B T ARG A 5
VIBE IX o A5 0 1.3 00 9 T ABRER A 5 VI BE X Hp R A7 3T
0.2 %0 14 T BB AR AL . A B 2R A 7E b AR B
DX, EARAR A ET AL AT 35 6 900 km” DA b, EARAR
it 1T B CRT AR A LAk Ay 25 5 2 80 ) ot 6 e 4
FD BT 5 B 43 b R J 4.5% , % 1% 32 4F 5 22 4F 1Y
Fe A 7 AR Al T BR P 4 R AR BN (X 4
R - E AR A 22 4F rp 52 58 R S T AR =
IR B DA T e b

® 5 1990—2011 £RUFEEGITR

Table 5 Statistcs of intensity difference during 1990 to 2011

ERE 2 1 2 3 4 5 AR /km?

o 58443 16711  0.00 0.00 0.00
VEEIX 2 591 845
2.25 0.64 0.00 0.00 0.00

‘ 30 568 9989 2508 479 194
VIEE X 2 908 003
1.05 0.34 0.09 0.02 0.01

. 28546 7142 1659 2103 0.00
M X 3134 521
0.91 0.23 0.05 0.07 0.00

" 1288 0.00 0.00 0.00 0.00
I X 703 438

0.18 0.00 0.00 0.00 0.00

IX 2 & 0.00 0.00 0.00 0.00 0.00

LIk 0.00 0.00 0.00 0.00 0.00

KB 118 845 33 842 4 167 2 582 194

N 9 451 091
Xk 1.26 0.36 0.04 0.03 0.00

113 284

® 6 2001—2011 FREEGZITE
Table 6 Statistics of intensity difference in 2001 to 2011

EREZE 1 2 3 4 5 B/ km?

- 20 396 11 0.00 0.00 0.00
VEX _ 3 586 219
0.57 0.00 0.00 0.00 0.00

34 013 2822 0.00 0.00 0.00
VI B X 1274 984
2.67 0.22 0.00 0.00 0.00

26 996 9395 3350 2297 0.00
I EE X 3509 184
0.77 0.27 0.10 0.07 0.00

0.00 0.00 0.00 0.00 0.00

VI X 1046 531
0.00 0.00 0.00 0.00 0.00
IX B K 0.00 0.00 0.00 0.00 0.00

\ 34 173
LIk 0.00 0.00 0.00 0.00 0.00

KEE# 81 405 12 228 3350 2297 0.00
9 451 091
X &k 0.86 0.13 0.04 0.02 0.00
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Table 7 The death toll,damaged building and direct economic losses in the seismic intensity were seriously underestimated areas in
four test periods
B T A/ SEENES/ Y% BEREN/ T m? MmN ES/ % HESTHRE/MOT  SEENESL/ %
1957-2011 320 619 93.17 382 447 300 94.31 86 739 400 96.68
1977-2011 70 421 94.95 176 126 513 86.44 85 747 502 93.17
1990-2011 69 495 95.11 167 491 193 87.74 85 370 692 93.27
2001-2011 69 227 95.63 165 039 000 90.95 85 230 900 94.40

R MR XK Ty vk A it — 2P et R e KBS

Tyl /0 7 EARAL AT RO R A 7 L R
b AT BE A A i A A W L ] A 55 g i /N
2 LEBR 70 DL ERTRERRIRIX
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1957—1980 S NN RN
° 1980 )« v [ i1 7% J7 52 e ML 4 (5 50 ) -« v [ty 4 iR ok A% A3 )
119811990 R M R AT M (1949—1981) ) ¢ HP [ Ml B2 A4F % 1982 ) ~ (b FE M R 4F % 1990, h A2 4 (1981—1985 ) ).« HF [HZE

B (1986 —1988) ), H E A Bl (1989—1991) ), € [ M 5% iy s B2 BHC 4 CGB6 H48) ), b B oy A b 52 1% )

] (1989—1991) ), Y E ] (1992—1994) ), EEZ 1 (1995—1996) ), B Z 1] (1997—1999) ), ¢ 1 [
AT S 1991 )~ rf [ b 52 4F 4 20000, € v [ I Bl b 7% ¢ 3 450 2 WA IE 4 (1990—1995) ), € v [l K il 1l 7% K 35 43

1991—2000 JATARIC i (1996-—2000) ), € 1992 4F v [ K fili 3t X b 72 9 5 B FLARF 4500, € 1993 4F oy [ K Bifi by DX b 5% K 5 3R 3F ),
€ 1995 4T Hh [ K fili b 7% 9 R IE ) L € 1996 A4F o [ A Bl b 75 K F AR IE ) L € 1997 4F o [ K Bl AR K E R IE ), (1998 4F
e [ K et 72 R EE R AT L (2000 AF Hh | K I b R 0 R )
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1970-01-05 Z 7.8 24.20 102.68

1973-02-06 ] 7.9 31.30 100.70

1973-07-14 V4 IR 5 A 7.3 35.10 86.50 KR
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2010-04-14 EROER ) 7.3 33.22 96.59




