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Fig. 1 GPS Coseismic Displacement Field
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Tab. 1 Inversion Results of MPSO and GA Algorithms

SOESY: MSRRAR DUR/km JEIR/km K J# /km A /() ifh/ ) WEE/m WIM/O

FAH 0 14.70 48. 98 70 60 1.42 90
X [7] [0,10] [10,30] [30,60] [40,90] [30,90] [0,3] [70,120]
A 0 14.71 48.98 70. 00 60. 00 1.42 90. 00
MPSO L 2 0 14.71 48.98 70. 00 60. 00 1.42 90. 00
ZhER 3 0 14. 70 48.98 70. 00 60. 10 1.42 90. 00
R 0 14.78 48. 96 69. 98 60. 20 1. 44 88. 30
GA gER 2 0 14.52 48.99 70. 09 60. 47 1.38 93.22
4EAL 3 0.02 14. 67 48.97 70.01 60. 49 1.42 89.78
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(RS RE Tk B AT S AR AR A9 GPS TR AZ LI AL A JEA b 308 180 J7 10 K i SR T T2 T 2 46
PR ZZREAU T 100 2 0000 S0 i 4 L od i X 100 leen o {5 1) 75 16 L 90 R T A A 40 A B R RE A Al
BRI AT H] 100 LT Z BRI S A, & WPIREY A AR LS B 21°~50°. 471 BT i)
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HAFAE—E WAR RN s AR S ) DL R e 5T 5 o 5 B0 30 2 000 it i 22 1 0l 1 29 5 U
R R WEAFTE—E AR SN b S B ok BRSO

x2 WENMEERSYREIRE . ERERZITRMLE
Tab. 2 Searching Interval, Optimums and Statistical Optimums for Fault Model Parameters
MEAEFR W20 E® /) 290N/ TR /km JRE/km GER/C) i/ ) KE/km WahE/m WA/ O
WEXE  102.938+50 km  30.295°+50 km  [4.10]  [10.20] [180.220] [30.90] [0.30]  [0.3] [60.120]

ESLIRIER 102.937 9 30. 289 0 7.66 17. 84 206. 47 44,11 21.94 0.75 80.13
it (e 102.939 2 30.288 9 7.57 17.89 206. 27 44. 30 21.81 0.77 80.02
oA 22 +0.000 8 40. 000 1 +0.13 +0.22 40. 32 +0.17 +0.33 +0.02 40. 45

GA 102.939 0 30. 289 6 7.66 17.69 206. 38 44.16 22.38 0.75 79.82

Sk 4] 102. 938 30. 295 7.7 19. 29 208 43 22.5 0.7 81.7
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Fig. 2 Uncertainty Analysis on Inversion of Fault Model Parameters
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Tab. 3 Comparison of the Coseismic Slip Distribution
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i/ (101 N« m)*? 1.47 1.17 1. 14 0.95
HiR K (Mw) 6.74 6.68 6.6 6.6
5% iR 2%/ mm 3.0 3.1 4.0
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Source Parameters and Slip Distribution Inversion of
2013 Lushan Ms 7. 0 Earthquake
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Abstract: On April 20th 2013, Ms 7. 0 earthquake occurred on the southern section of the Longmen
Shan fault, in Sichuan Province. In this research, the three-dimensional coseismic displacement field
that GPS data from 33 continuous stations are used to invert for fault geometry parameters and the
slip distribution. The MPSO (multiple peak particle swarm optimization) algorithm has been success-
fully applied to invert for the fault model parameters. Compared with the commonly used algorithm,
such as genetic algorithm, simulated annealing and the overall minimum norm optimization algorithm,
MPSO algorithm has the advantages of less control parameters, high global convergence efficiency,
and is very suitable for nonlinear inversion of fault parameters. The result indicates that the seis-
mogenic fault is a thrust with a strike of 206. 47°, a dip of 44.11°, and length of 21. 94 km. The mini-
mum and maximum depth is 7. 66 km and 17. 84 km, respectively. The fracture surface was deter-
mined as listric surface by analysis. In order to obtain the detailed slip distribution, the listric surface
model is set with the default dip angle varying from 50° on the top boundary of the surface to 21° on
the bottom boundary. Our inversion result shows that the rupture surface has two slip peaks at differ-
ent depths. The maximum slip is 0. 68 m at the depth of 13 km. The inverted geodetic moment is 1. 47
X10" N « m and the moment magnitude Mw is 6. 74, which is consistent with the result of seismolo-
gy.
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