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Ground motion prediction of My,=7.5 on Xiadian fault

Zhou Hong" Wang Wenjing

(Institute of Geophysics, China Earthquake Administration, Beijing 100081, China)

Abstract: The prediction of ground motion fields for potential earthquakes is important for
urban planning and regional seismic hazard assessment. In this paper, the prediction of My, =
7.5 ground motion is carried out for the Xiadian fault. Firstly, the earthquake source is set
based on the full rupture patterns to cover the unknown information of the Xiadian fault as much
as possible. Then the ground motion field in the study area is simulated due to the My =7.5
earthquake on the Xiadian fault. Furthermore, the spatial distribution of ground motion at each
site is filtered based on the quantile method, and the distribution characteristics of peak ground
acceleration and peak ground velocity for the inclusion of uncertain sources are discussed. The
results show that an My7.9 earthquake on the Xiadian fault will produce the strong ground
motion in Tongzhou district and Beijing center zone. After that, the spatial distribution of the
ground motion due to the My7.5 earthquake from the simulated source is discussed. The
results illustrate that the simulated ground motion from the two types of sources can corroborate
each other for the same magnitude. Our study provides a method for the earthquake hazard
predictions due to the potential sources with some unknowns.
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G K, T 33K 26 b 7% 2 ok b 5 T K HG TR 0 0 N 11 A 9 i DX R B T (3 55 8445, 19915 BT, B
48, 2006; Zhang, Wang, 2017) . & A #7573 W] 5 #2450 KT B AR 22 b 1) s 574 4 ol 47 ke
4, 2 i D S 22 A R A O B 3 20 DA SR TR BT B 38 PR R A 0 AR Sh AR AL T B, BAEAIAL T
SR (55 B4, 1997; FRB 4%, 20055 2555, 2007) . ZWiZEmMIL AR —JbL R R, 2
BET R, Al 1 VRS TR WS, DCTRR B  RAA 32  al/s (VLB R A5, 20005 5K G
FREAE, 2002; #4215, 2004; falff 5= %, 2013; FEJLSE, 2014; 2465, 2020)) . H KM E
b1 K 24 120 km, (9] P4 R 5 0] SE A 22 5022, W RE 5 @ B — o — M R by 24l AR A ELAE
IX S T 2 5 I 2 — R R i I 2 (B e -4, 20125 HRAERARAE, 2013; ZEBRSE, 2020) .

P B AW T T R O B T R A2 W 58 45 2R (ORI BE 45, 1995) 17 B 44 b 34 522 7R R 4
TR VEALALAE O IE W R BT, A AL W A i . AR AR (2007) 38 i )2 M R AR
T A ) R T SR R B e AT, Ry B R IR R W R M B AR B L DX Bl v R SR
B 3 — 25 W 28 B AL T O] S A AR L K AT ST S R BT S A g R 22 AR, AR
28 5 IR T MR S5 L TR e R RN BT I RE 1 A U7 T (R AR B, 19795 Suneral, 19985 X 41
S5, 20045 R4S, 2009; B EAGAE, 2010; B4, 2012), B, M FkE T FoRE
TR X 34 Ah T b 5T 45 0 22 S W A0 4 Ml e L, 20 dE s 0 Tt R BE R R 2 K M R B A R
X (Lietal, 2012; Yueral, 2019) . [AFE, Ji2Ahoe 45 SRR W], AR 2L Rkl g & 4=
5 7% 1Y S 2 M (Stein er al, 1997; Harris, 2000; 4 1EFESE, 2004; Robinson, Zhou, 2005; Liu
et al, 2007; Karakostas et al, 2013) .
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BTG R W P X0 M R B M A 1976 4F R LR DO TR E s AR oe 4R (2020) %
J R [ AR B A BT RY ML AR AE e Sl A AR R S P ASE AR oF )2 e S TR R AE R b RS B Y
i [) A AR R AE T R I 5, L5 R o 3 WY B 40 Wy 24 7E R O = 141 P & A 9RO TR 3 1Y AT e MR R
. BRI R S AR 1Y AT RE T B AR B R R R R 0 S M s, SR R A U (] R R [ R 6L S
PIH AR KO R e M, r A DB 24 1) b 7% S I M AT SR A b B2tk — 2B 437
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CRT e, 2253, 19985 XIMEHESE, 20075 XIPR 44, 2009; FEFLAF, 2014; SRR, 2014;
Wang e al, 2014) . 5t [aBF, 587 205 2 i4  BY LA 25 14 R AE Rz 3h 2% . H BB IE 3 4
2T Y T M AR S Bl L WS IO 42 R 3 IS RN 43 B L R i R A UL RT b 72 e R A I T Y
WFFE AR JRIT (45 55 FE 45, 1997; sKFE RS, 2002; A R4, 2003; #8155, 2005; K=
4, 2014; Wangetal, 2014) . BL4b, A7 AR o =2 L0 i fE B W 24 LR
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AT | WA TR RS FE A 1938 B SR AT T AR G R P BT S B B ST (1 53 SR, 19975
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BV AT A5 3] 2 A K W 2 B9 AR 30 3 = 3 300 (Beresnev, Atkinson, 1997) . &F X4 48 () BEHLAG R Wt
J2 2 BB 25 SR AN AE = AR 43 W] &, Zhou Al Chang (2019) 32 i T NNSIM (non-uniform stress
and non-uniform window function simulation method) F#L A FR Wi 2%, % % 515 % B BEHLE BR
W JZ=2 0 AN [R) 2 B A T e — o AN [ 5T ) R 50 4 A s U5 S 9 I 1) R KR, AT B2 i 1
TR > G R A AT SR s R AR AR B I Ty B, LAl 2D B 10 e AE A 40 3 A v iy 7
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U530 000 50 AR R IE B, ay (o) RAESE (AT W0E TR BE AL A IRk TH A5 5 Y i 2 R
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K, Aay T Moy 730 50 R85 i 1 W2 09 8L 7 B AN B2, b R A i 38R 4% T IR 52
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AT T ABEST (o T A5, 20025 Wk AE, 2006, 2009; XA, 2007; T AR5,
2012; FLHR T4, 2022) AYFEAN b, B I U 73 IX 36k 28 B A B2 4 b7 24 o Jm) 3 4, 2 0 A K
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A5 480 A5 1) 37 5000 i R Bl AR, SR E T T AL R R B AL AR Y, PR U S b A B RR Bl
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My7.9 H17E 50%, 60%, 70% Fil 80% 4317 BT Xt B () PGA 23 [A] 43 A, Al WL« X R Y IX 2 )% Pl
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Fig. 1 Distribution of 50%, 60%, 70% and 80% quantile PGAs at My,7. 8 by multiple rupture patterns
115°E 115°E 116° 117° 118°

40.5°

50%%3

37.5°

40.5°

60%3 13 41 ¢ PGA

37.5°

SEAH 2R (em/s?)

B2 My7.9 HiELZHZEET 50%, 60%, 70% F1 80% i 4% 8 PGA 4 Fi
Fig. 2 Distribution of 50%, 60%, 70% and 80% quantile PGAs at My,7.9 by multiple rupture patterns
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Fig. 2 Distribution of 50%, 60%, 70% and 80% quantile PGAs at My7.9 by multiple rupture patterns
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study of the 1679 Sanhe-Pinggu earthquake ( submitted) .
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