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Abstract; It’s helpful for studying earthquake disaster by estimating seismic oscillation reasonably in Wenchuan area. Based on the line
source model, the high-frequency (=1 Hz) wave radiation areas on the Wenchuan earthquake fault plane are inversed by the differential
evolution method, using the acceleration envelopes attenuation relationship of Lushan earthquake and envelopes of 30 near-field stations
acceleration seismograms in Wenchuan earthquake. The results indicate that the high-frequency wave radiation areas are very nonuni-
form, with most of the High-frequency waves radiated in: (1) the surface rupture areas. including Yingxiu, Beichuan and Nanba are-
as; (2) the areas close to the boundaries of the asperities, including that with epicentral distance from 60 to 90 km northeast of epicen-
ter, and areas 30 km northeast of Beichuan and Nanba; (3) the area within 30 km length near the fault northeastern tip. Both high and
low frequency wave radiation were much higher in areas with large surface rupture, Utilizing the inversed high-frequency wave radiation
areas and the acceleration envelopes attenuation relationship, near-field accelerations are synthesized. The accelerations in areas with no
seismic records are synthesized by the synthetic envelopes and a stationary stochastic process extracted from its near station with similar
site conditions. The results could be used as the earthquake input for analyzing seismic damage of structures in Wenchuan earthquake.
Key words: Wenchuan earthquake; high-frequency wave radiation area inversion; acceleration envelopes attenuation relation-

ship; differential evolution; synthetic acceleration; seismology.
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Fig.1 (a) Schematic diagram of the line source model. (b) Acceleration envelope of EW component at the station 51AXT

a L@ T MBERRR DGR ERR FWHZ B = MR TR b LRy R A T W2 7E 51AXT PR E%, A T B 51AXT

B 2% Je 5 AR 44

A w, R/INHBRE o, X 0L 5 T J2 R0 A0 R IR S
FR 5 55 DR o BT IR . 2 R B Gk T T R I 1 I
J2 B /IS b 5 e B — 118 B[] () o A4 1 8 S 5668 S5 b
FRE UM o FH 4B /N R BB L HE I SRy Ar. 5 il Y B L 4
AT A /N A AL 25 5 RSP 7 iR 37 (Cocco
and Boatwright,1993; Yamada and Heaton,2008),
LUEN QDY /P

N wi
ER,)= | DD E;*(Rat —1,) . (1

K E RRBui G RA% E, RS HFWE
R G RN R A AL s N SRR T2 B9 K
Ly RNVNR B2 R S% 58 i A FWE B )
INHBFE AR P AR R a2 E TR AT
Wr 24BN 0 & /o B i AT WIEPE R/
B RIERT (G — 1) * Ar FI5E i DNFWIE B G ub
1) P LGRS ] R /v, Z A, 03X (2) FiR .

ty =&/v,+(G —DAt+R/v, , (2)
K& B ADFHZBNWE0 A SN EE; o,
HREE R N A TFWREB G ER o,
L AT PR R 1 A T R AR
TG R E AL

W 2 AR A N7 S, SRR TR B A 1 5 3l e
JEEAC SR B WL A 2% .y xX (1) A (2) 3K A e
2% I s WCH s pR N 3 (3) B

n 2
RSS=>,> (A0, —AS;)* /M s (3)

i=1 j=1

K A0, FIAS,; SRR i SIS j At
{18 SO 00 2 245 R B F 2%, AR SCHRUAR P RN i b 40 i
N AU BB M e R 1 DB 43U 0 4%
1 e KA

AR SCR AR A i 14 22 73 AL SR A F AR R
W /N E B0 S 5 W2 TR A w,
28 73 EAL TV B A G B A 455 8 S A UL B, A
JH 22 7 1k A B 3k I3 W 2% TR R A0 A 0 A T B
5+ QO TF5 65 3 gt B2 30 s A UL 6.2% 5 (2) i 223
PEACTE W A W T IR B R 2R w, BIE; (3)
XD REYIRBIRI S w, XL 5 355 8L 4
(4) 3 (3) T 55 5% 22 JF: 40 I 5k 22 2 15 ik 2 A Bl o
P R A D TSRS a5 75 0] 22 03 A SR X
BIUE R 2B o, 3 52 S 7 e T 3 5 A IORT Y
5. B2 FiR2) 3] (4 1y id B B 3 5% 25 0l 2 I sl
FMF ORI B w, 4.

2 L b A PR R B 4 DR B

Geitor M W] . o 3t 72 Sl i R R B 3 Bedl
S —Brrh 55 25 09 _E I B 5 T BOMI R S AR A 58 Ok
SRS B B = Bk o 2 55 1 5 B AR AU 3 7R Bl —
JBe 1 S A R AL 2o A R — A Bl s (] A2 Ak 114 58 5 60 265 bR
Hok . AR R AN TG i 52 1 R 2 R
JEE 2 4% pRROK 1 38 i 72 30 % A AP AR AR CRE R 2R

Q)

K2 4B R R B K

Fig.2 Schematic diagram of the envelope function model
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Table 1 Locations and epicentral distance of the 43 stations of Lushan earthquake

it 2B E 4B ZBHiE (km) B ZEE 4B BHE (km)
51BXD 102.81° 30.37° 16.5 51DFB 101.48° 30.48° 142.9
51BXZ 102.89° 30.47° 21.8 51KDX 101.50° 30.04° 143.1
51BXM 102.71° 30.38° 25.7 51GLQ 102.77° 28.97° 147.8
51BXY 102.90° 30.53° 27.8 51SFB 104.00° 31.28° 149.1
51YAM 103.11° 30.07° 28.1 51MNW 102.28° 28.81° 177.1
51LSF 102.90° 30.02° 29.8 51HSS 103.42° 31.94° 190.0
51QLY 103.27° 30.41° 32.9 51MNC 102.24° 28.64° 195.3
51YAD 103.01° 29.98° 34.2 51MNA 102.17° 28.61° 201.2
51HYT 103.37° 29.91° 58.1 51MN]J 102.18° 28.55° 207.2
51PJW 103.65° 30.30° 67.1 51IMNT 102.16° 28.55° 208.3
51KDZ 102.18° 30.12° 77.1 51MNH 102.07° 28.46° 220.7
51XJW 102.64° 30.96° 81.4 51LBH 103.79° 28.44° 220.9
51HYQ 102.62° 29.58° 84.8 51JYH 104.61° 31.77° 228.6
5THYY 102.45° 29.65° 86.0 51LBD 103.57° 28.26° 232.8
51XJD 102.36° 31.00° 97.6 51MNL 102.19° 28.29° 233.9
51LDJ 102.21° 29.69° 98.1 51JYT 104.75° 31.78° 238.4
51KDT 101.96° 30.05° 99.1 51MNM 102.17° 28.20° 243.8
51DJZ 103.59° 31.02° 102.3 51MNZ 102.07° 28.20° 246.8
51PXZ 103.76° 30.91° 103.7 51JYW 104.78° 31.88° 248.8
51CDZ 104.09° 30.56° 113.4 51XCY 102.16° 27.74° 293.8
51HYW 102.90° 29.22° 118.2 51YY] 101.96° 27.72° 301.9
51KDG 101.57° 29.96° 137.7

®2 BERBXANEERY

Table 2 Regression coefficient of attenuation relationship of

envelope
T S Cy C, C; R, (km) €
ty —1.836 0.234 0.674 10 0.176
I, —0.257 0.752 —1.721 10 0.247
R t —2.036 0.295 0.573 10 0.137
C 1.361 —0.221 —0.488 10 0.107
t —1.303 0.145 0.730 10 0.101
I, —0.396 0.716 —1.523 10 0.211
Mt
t, —2.073 0.334 0.439 10 0.129
C 1.321 —0.242  —0.405 10 0.104
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Table 3 The locations of 30 stations and their epicenter and

fault distance

R ZFEE) 4EN B km) BZEHB(km) E# T

51WCW 103.18° 31.04° 18.0 16.1 o=
51DXY 103.52°  30.59° 46.9 43.9 =
S51LXT 103.45° 31.56° 64.0 43.6 =
51LXM 103.34° 31.57° 64.5 51.4 &
51QLY 103.27° 30.41° 65.1 43.4 \ \
51BXY 102.91° 30.53° 66.4 10.8 \ \
51SFB 103.99° 31.28° 68.1 14.0 2
51XJD  102.64°  30.97° 68.7 44,0 &
51LXS 102.91° 31.53° 73.7 74.9 =
51IMXN 103.73° 31.58° 74.4 27.8 =
51PJW 103.63°  30.29° 82.0 76.2 =
51PJD  103.41° 30.25° 82.4 65.9 \ \
51MZQ 104.09° 31.52° 91.0 0.2 =
51LS]  102.93° 30.16° 101.1 49.3 \ \
51AXT 104.30° 31.54° 108.3 11.2 =
51DYB  104.46° 31.29° 109.9 42.5 s
51HSL 103.26° 32.06° 119.4 98.1 =
51IMXD 103.68° 32.04° 120.6 70.2 2
51JYH 104.63° 31.78° 149.2 11.3 2
51JYD 104.74°  31.78° 157.7 18.2 =
51SPA  103.64° 32.51° 171.1 112.6 2
51JYC  104.99°  31.90° 184.8 23.6 2
51SPC  103.62° 32.78° 200.5 136.8 ps
51PWM 104.52° 32.62° 211.8 67.1 2
51JZW  104.21°  33.03° 240.6 121.2 P8
51J2G 104.32°  33.12° 253.5 122.0 b3
51CXQ 105.93° 31.74° 257.9 95.8 £
51GYS 105.84° 32.15° 268.0 55.2 =
62WUD 104.99° 33.35° 304.0 99.7 S
51GYZ 106.11° 32.62° 316.8 31.9 \ \
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