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Abstract In recent years, frequent strong earthquakes have occurred along the
boundary faults of the Bayan Har block, drawing significant attention to their seismic
activity intensity and spatiotemporal migration characteristics. To investigate these
features, this study constructed a three-dimensional viscoelastioplastic finite element
model incorporating the major boundary fault system of the Bayan Har block.
Constrained by geological and crustal deformation observations, the model yielded
simulation results consistent with the regional deformation characteristics. On this
basis, the long-term slip rates of the fault system were calculated, and a synthetic
earthquake catalog spanning tens of thousands of years was generated. By analyzing
the frequency of strong earthquake activity and its spatiotemporal migration patterns
along each boundary fault, high-risk zones for strong earthquakes were delineated.

The findings provide a scientific basis for seismic risk assessment in this region.
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Figure 1. Map of faults, topography, and deformation in the Bayan Har block region.
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Figure 2. Three-dimensional finite element model of the Bayan Har block and its
surrounding areas.
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Figure 3. Comparison of surface velocity fields during the interseismic period.
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Table 2. Comparison of long-term slip rates along the Bayan Har boundary faults (mm/a).

GZ- EKL EKL EKL- EKL
W= XSH FHS | MEGCK | ASKL HY | LMS
YS -W -M1 M2 -E
B
5.4 42 0.8 3.7 23 1.6 53 11.8 6.0 0.5 1.1
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7E: 1) Allenetal., 1991; 2) JZRZAESE, 2001; 3) 81155, 2003; 4) Shen et al., 2005; 5) TH5E, 2008; 6) Wang
and Shen, 2020; 7) FZRZFEZ, 1996; 8) AIE%%, 2013; 9) EEFLE, 2011; 10) FMETLE, 2007; 11) WEFHH,
2011; 12) Meade, 2007; 13) Wang et al., 2011; 14) Li et al., 2005; 15) FHiF&HE R, 1999; 16) Gan et al.,
2007; 17) Li et al., 2018; 18) Wang et al., 2010; 19) #X[E %, 1996; 20) Woerd et al., 2000; 21) Z=RREEEE, 2011;
22) FAZRELE, 2006; 23) XIHEEZE, 2018; 24) BRK =45, 2012; 25) #4545, 2008; 26) FRESE, 2011; 27) #4545
4%, 2005; 28) 1R %5, 2008; 29) TKEESE, 2008
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Figure 4. Synthetic earthquake catalog for each fault on the Bayan Har block boundary.
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Table 3. Mean recurrence intervals (years) and recurrence behavior of Mw = 7.0

earthquakes on the Bayan Har boundary faults.
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28
gK e ] HE
| JE 1 MNEE Bt AL HERIHA | EFI | BENL | - | BEAL
WFAIE J 1 Ml it
4 TR

T2 AT Bl R i R R R AR IE AR AUL A SR BENE Fi 7 2% W2y (1 ) i
FER L 2 o IXRMEEh R 225, SRR 6 1 N AN W = ) 5 2
W A EER R ARUERA T, %0 FEsh R K50 S RO B2
f GR 1), BULAE R B R (2 53 72 5 5 B TR n s 4 P S 2
ARSI ARAR T RIASAU 45 AT AL Bicdis 13 B0y — 80 (B 3b) » B, &
SCARADL HH R BB 2 0 2 4 0 0 = 4 1) BE A T R 3t S L H % B BRI A H) T B 0 R
RFAEANZ2 5 o AR SR SR, EE M ozt bR 7 1 7 ve JG e X O R B IR 3Ry
H AT W52 DAL Bk AT B 2 T 6 W 5 i 459 2 T o ) BT = T sl ke R A R
o =R AW, JeHE EKL-M2 (PURHME-AHE. Bl e Bl B, 1B



71 HH B v Y W J2 i 5l k3 R B R ) 8 R 8 R A

BT NLHGE H, JATTHE T & W2 2 AR R IT M4, B E—RkA4
SR G, F—UGREELEWZE FRAER (B5) o Hd, XSHR EE
AEEZ ., T IRERRECHR (EKL-M1. EKL-M2 f1 EKL-E) . MEGCK
Wrs A GZ-YS Wi B AR R R Em (B 5a) o GZ-YS Wik ERAEEZ
G, F—IRAELRBEHZ (EKL-M1. EKL-M2 fll EKL-E) . MEGCK W%l XSH
W bR AR SR B MR B (B 5b) o« EKL-M2 (P ACHE-Z RiME. B JE 35080 (L)
BO KRAERBEZE, T IXEREEHE (EKL-M1. EKL-M2 #l EKL-E) .

MEGCK §rg¢. 1 GZ-YS Wi ERARR MR R (K 5¢) . MEGCK K&
RAEBEZ G, F—IKERRCHZR (EKL-MI1. EKL-M2 f1 EKL-E) fl MEGCK
Wit bR AESRR MR R (B 5d) .

50 50

46.4 (a) XSH to other faults 457 (b) GZ-YS to other faults
40 40 —
_ -
s =
= 30 o = 30
= =
2 2
2 20 S 20 -
& &
12.9 13.6 13.6
) 121 40 12.1 . 1.2
10 — 10 =
[ 7
14 2. 5 110 19 12 23 16
9 = 2L Y 0 co [ 0
I I | I I I 1 1 I 1 I I I I 1 I I 1 I
ASKL EKL E EKL M1 EKL M2 EKL W FHS GZYS LMS MEGCK XSH ASKL EKL E EKL M1 EKL_M2 EKL W FHS GZ-YS LMS MEGCK XSH
50 50
(¢) EKL-M2 to other faults 446 (d) MEGCK to other faults
40 - 40 —
& z
S 30 o 30
..:2 : 26.1 275 g 3
= =
2 2
2 20 S 20 -
= =
13.0 13.8
12:2 1.6 12.7
10 - 10 =
6.5 6.5 56
4 34 437
20 2 1o M L7 A& &5
0 | I | 0.3 : ﬂ..
I I I I I I I I I I I I I I I I I I
ASKL EKL E EKL M1 EKL_M2 EKL_W FHS GZYS LMS MEGCK XSH ASKL EKL E EKL_M1 EKL_M2 EKL_W FHS GZ-YS LMS MEGCK XSH

B 5 EERARRIL R IR EERER R A
Figure S. Map of strong-earthquake migration probability on the Bayan Har block

boundary faults.
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Figure 6. M-T diagram of historical strong earthquakes (M =7.0) along the Bayan Har

boundary faults.

BT Py s RE H 3%, AT T TS R ek 1 R L 500 AR SRR K
BAE . 2% Cheng %5 (2017) , FATXSPI s HRE H R HIB RS — K IENMERE
% (Mw) , RIEJEHI SRR B 6 fos. Jist b, gk bt
KA Mw 7.0 UL FARFE 18 K. Hrh, XSH WiEdws R MEERRR SN 5
W, FRFEMEZE N 27.8%: GZ-YS Wiy LR A SRR A 4 IR, KFEM
N 22.2%; EKL-M2 BRRAE =R, KRBHEN 16.7%. FATRENHE 7
SEEREMIERARR, BlinE Kb BRAEREZ R, - IRORAELE XSH W
R WM 40%, KAAE GZ-YS Wit BRIy 40%, K A7E MEGCK Wi
IR 20% (LK 4) .

UL 500 1) S s D 5120 TR IR b R SR A e RS AL 45 SRR
NI, WAAE— 2. — B2, TR AU R BoR AR B



Wi 7R B, XSH Befl GZ-Y'S BUFER R ISR MU . A —Ei T g, AR
SRR IR G Rh BUr s R R Ay s 10 P SRR Sk XSH ORI GZ-Y'S 4
ER SRR R A o XA BT RERIER TN, 2 OB SR K ETT SR
guikai R, 1P R AR HERES, BT AR ST T I TR #5 L R 22 7
BRI (HO9) P S sl (AJLES) iR MK =R 262
(, BADLGE RAR R T I Bk i SR s ot R A I B AR e . A, PSR
W= H ok P & R R BB B 25, KA AR B B W iR R g0 i
KT XSH WM GZ-YS Wit ERysiiR. Bk, %ok R AR A e T

S ISR R, 3 75 25 R W2 RIS s - At e i

x4 BHEHIA SRR EETHEMRERKER (Mw>7.0) TBHER
Table 4. Historical-catalog-based migration probability of Mw=7.0 earthquakes along the
Bayan Har boundary faults
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