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Fig. 1 Statistical units and distribution of potential source area
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Fig. 2 M-T diagram and the strain release curve in statistical unit
x1 GTRBAMBEERE (Ms=47) (A JTHT 519 £—2006 £)
Table 1 Devastating earthquake catalog (Ms=4.7) (519 B.C. to 2006) in statistical unit

—
L RO, K% (o) o T ¥
- F-H
-519-08-08 34.7 1125 5% 7 3
294-12-00 33.7 114.2 5% 5
927-08-00 34.8 113.6 4% 6 4
1342-04-23 345 1145 4% 6 3
1504-08-24 34.4 114.2 4% - 0
1519-11-23 335 1141 5 - 0
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1522-02-07 342 1141 5% 7 0
15240214 34 1141 6 7 0
15870410 353 1137 6 8 3
%
e A A
e e | K% e 2 Rb U s
15870410 353 1135 5% 3
1594-03-24 34.3 1147 5 4
1638-12-22 345 1124 4% 3
1640-04-00 347 1125 4% 6 3
1675-00-00 341 1148 5% 7 3
17370930 35.1 1144 5% 7 2
1814-01-10 346 1135 5 6 3
18200804 341 1139 6 8 2
19180809 345 1145 53 6 0
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Table 2 Statistical seismic data at different magnituce intervals

=244 GUTm B B | GHER (4 Vs FRAR R RA R
15—19 1980—2006 27 81 3.0000 54284
20—24 1980—2006 27 46 1.7037 24284
25—29 1980—2006 27 12 0.4444 0.7247
30—34 1980—2006 27 4 0.1481 0.2803
35—39 1980—2006 27 1 0.0370 0.1321
40—44 1980—2006 27 2 0.0741 0.0951
45—49 1980—2006 27 0 0 0.0210
50—54 1484—2006 523 4 0.0076 0.0210
55—59 1484—2006 523 4 0.0076 0.0134
6064 1484—2006 523 3 0.0057 0.0057
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Table 3 Awerage annual rate, recurrence interval and earthquake occurrence

B3 Sl KB —AmpE ok 2 E
Fig. 3 Magnitude-frequency curve in statistical unit

probability in statistical unit

Bmg (M) Ms5.0—54 Ms55—5.9 Ms6.0—6.4
P RAER 0.0154 0.0073 0.0034
SORIERE (45 65 138 292 a=1.682
b=0.6521
REREZ (50 ) 0.5366 0.3044 0.1575 V4=0.1185
RKENEZ (100 95 0.7852 05162 0.2902
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Table 4 Area factor of the potential source area
LR IRIX My AL km®) 50<M;<5.5 55<M;<6.0 60<M;<6.5
15 55 2574 0.0755
25 6.0 12880 0.3775 0.4083
35 65 3191 0.0935 0.1012 0.1710
45 6.5 15470 0.4535 0.4905 0.8290

312 BEEXRERSWEZTZER

XFTIBFERVR X A A 6 R UL 3R AR R A RAFAE R IX, AT DARHE & @ p (1991)
(¥7 Weibull 73 A1 5 2 ) 5 AR R AN RGP (O IMEARME (R5). X TEERHEX
W 6 UL TR R R 3 R k5.

R5 HMXBRESLEMRRBKEE (B, BEEM, 1991
Table 5 Cumulative reoccurrence risk of strong earthquakes in North China (from Lei Jiancheng, 1991)
T 100 150 200 300 400 500 600 700 800 900
6—6 0.24 0.34 045 0.60 0.72 081 0.86 0.90 0.94 0.98

1SR ARG 1K 43 B2

JG 927 4, FE4- 1000 HEPL b, WRPEFR S KAEB LK
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L, PEAY) 367 4, KA S UL BRI A 1 3 Sl ERIT 1 KT 6.0 ZithiE s 1587
fE, BEAZ1400 FELL L, 6 L EERMEN0.72, 5—6 HHEMREMR N 1; 4 5K
I 1R 6.0 HFE L 1820 4F, fxil(r) 5.5 JiHhfER 1675 4, A% 330 4, KE 5—6 Judth
BRI 1, K 6 UL EHIERIMER N 0.45, % B R KIBIEEIRIX M4 5, %33
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Table 6 Earthquake recurrence interval and structure gap factor in potential source area

BT R YEIX My 50<M;<55 55<M;<6.0 6.0<M;<6.5
15 55 1 (0.0770)
25 6.0 5x1 (0.3846) 5x1 (0.4167)
35 65 2x1 (0.1538) 2x1 (0.1667) 2x0.72 (0.3902)
45 65 5x1 (0.3846) 5x1 (0.4167) 5x0.45 (0.6098)

313 REAEERXEIMRNKEDIESH

BRI RRIRIX AR — I = R ORGSR, DITRIKE N T, R 7.

#=7 BEREREXEMENKERTF
Table 7 Length factor of active faultin potential source area

L RZRIX My WK (km)D 50<M;<5.5 55<M;<6.0 6.0<M;<6.5
15 55 37 0.0457
25 6.0 250 0.3090 0.3238
35 65 152 0.1879 0.1969 0.2912
45 65 370 04574 04793 0.7088

32 RJREBAREXMZ=ESHEH T,
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THOEFER T, SRR S TR HAE K/ FEHT BAR S H e, P B+ o
BASROTGE T X N BE R R A M R RS IR (my) HUERIBERREHX (D W (Wimji)s KHE—
AMEF O G N1k, 3B HAT Qpmywo LI, AF 2 7E 7 i &8 2 2 V5 X WA
N AT 1AL

W .
Qo =W ek (10)
TS W

H1 2 PR 1 A4S 2125 7 SR AR S AT 3K R g 2
|mJ :zQi,mj,k (11)
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Vimj = Vmj X fi,mj

(13

*8 BBEBRBRXZESHEN
Table 8 Spatial distribution function of the potential source area

TR X 50<M;<5.5 55<M;<6.0 6.0<M;<6.5
15 0.0765
25 0.3822 04139
35 0.1337 0.1449 03171
45 0.4076 0.4412 0.6829
=t 10 10 10
*k9 BEBEREXEIHLESE
Table 9 Awverage annual occurrence rate of each potential source area
TRAERIRIX 50<M;<5.5 55<M;<6.0 6.0<M;<<6.5
1% 0.0012
25 0.0059 0.0030
35 0.0021 0.0011 0.0011
45 0.0063 0.0032 0.0023
Bt 0.0154 0.0073 0.0034
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R BREBAME R

R10 BEREX 1 WEFHLER, EXERMALRETEER
Table 10 Annual average rate, average recurrence interval and earthquake occurrence
probability of potential source area #1

R FrRER (4F) (50 4F) (100 4F) (1000 4E)
Ms5.0—5 4 0.0012 830 0.0582 01131 0.6988

2EE FIRWFT 45 B, BTLLIA S M T Y 50 4F Nk AR 1 Ik 5—5.4 ot BRI R L R
6%; 100 “F A 2E 1 IR 5—5.4 ZUE FIME R 21N 11%. [RIbk, Z W Eshies, KEm

FIRAE.
4 &g

CEAHE BTSSR, ASCUCA M TE B AR X I aT g8 B A KA 5—5.5 ZH R A B
71, KR B0FERAE 1 RS KL EHBRIMR N 6%, £k 100 FERKAE 1K 5 0L EHE
N 1N%. RN, AEZRGH T 597G sh M= i a7k, HIsisshiAs
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Occurrence Probability Evaluation of the Maximum Potential

Earthquake along Zhengzhou City Faults

Wang Ji¥, Tian Qinjian® and Gao Zhanwu")

1) China Earthquake Disaster Prevention Center, Beijing 100029, China
2) Institute of Earthquake Science, China Earthquake Administration, Beijing 100036, China

Abstract Based on the results from project “The active fault detection and seismic risk evaluation (Phase Il) of
Zhengzhou City”, there exist two east-west trending faults, i.e Lao Yachen fault and the Shanjie fault. The Lao
Yachen fault was not active in Quaternary, whereas it is likely for a M5-5.5 earthquake to occur along the Shanjie
fault. In this study, we divided the study area into statistical units and obtained the seismic parameters and the
spatial distribution function for the potential source areas. Finally, we estimated the probability of M5.0 earthquake

along faults in Zhengzhou City as 6% in the next 50 years and 11% in 100 years.

Key words: Zhengzhou City; Fault detection; Seismic risk evaluation
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