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Gravity Data Fusion and Deep-shallow Structure Characteristics in
Changning of Sichuan Province and Its Periphery
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Abstract: High-precision geophysical data is the basis for obtaining material changes inside the crust. On June 17,
2019, a Ms6.0 earthquake occurred in Changning, Sichuan Province. Recently, there have been several
earthquakes of approximately magnitude 5 in this region, and the causes of earthquake occurrence in this region
are controversial. First, based on the gravity profile data, the mapped relationship between the gravity field model
data and the measured gravity profile data was determined. Next, the gravity field model data were modified, and
high-precision grid data of the study area were obtained by bilinear interpolation. Using the epicenter of the
Changning Ms6.0 earthquake as the central point, four gravity profiles were extracted, and the characteristics of
crustal density variation across the Changning earthquake epicenter were obtained using the density inversion
method. The results showed that the accuracy of the fusion data obtained by the calculation of the mapping
relationship between the gravity field model data and the measured gravity data was less than 5%. The earthquake
clusters in Changning and its surrounding areas corresponded to the Triassic strata, and most occurred along the
anticline and syncline. The Changning earthquake was located in the positive, low-value area of 0-30 mGal
residual Bouguer gravity anomaly and 0.048-0.058 g/cm? density, a high-low transition region. This area is at the

intersection of the Dadiwan fault on the Changning anticline and a hidden fault on the Shuanghe anticline axis.
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This study provided the technical basis for multi-source gravity data fusion and could serve as a

dynamic-based seismic physical prediction tool.
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77 B JE S DX S5k 1) 15 P A1) e AR AE DO )| 4
B A PS5 G, % XU AT LR R 5e B AR
A P DX B (B SR 46 55, 1977; Peter et al., 1989;
Armijo et al., 1989; Jili% K%, 2008), ST A M
Ti6 ) 4 3 R 2 S R & I BH I 0 T SN A R (T AR,
2000), 5% X A H0E 2 Bl A0 9 IR AR A L RIOIE AR
LRI B EE Al R A A PO 32 b DX b 72 9% 2 4 6
KA, MR TAEE ) A T Ms6.0 1b7E
T HseIR AR | RIENLTIAE . EE R A 2E
TAE(REFASE, 2002; FR2#%45, 2004; ZHH 5%,
2008, 2019; ZEiKiELE, 2018; XAKOEZE, 2019; B Ik
WESE, 2020; HHHIESE, 2020; KN, 2020; BRIESE,
2020; Gao et al.,, 2000; 5KZ£E, 2020; #ifh, 2020;
PARMGAE, 20215 PMUAE, 2021), X EERFFE LSRR
TGS 2R EEZE R . B eSS . EH
AL B AT RN RE S S TR AF 2019
6 17 HIIH 7 H & Ms6.0 Hibiz, iz
K2R kA 5 B MRE, HET Ms6.0 HFEM
KBBHAES: (DET Ms6.0 HuiE & [H
TG B T A R 3 M AR (B A GE, 2019; KRR
&, 2019, 2021; B P2, 2021; X904, 2022);
QK T bR R R K K T8O et 2 | AL
B 3w 5 80 5 R R (R U AE, 20185 A2
A, 2021),

B IR BF AR D 85 K%t 7 P 3 45 i 4R R
HAE M7 M R L AR 5, S EOX 2=
S0 D DR R B = R R BR ) BRI . MR E
KSR A S PR e A BT iy A2 Ak, DA T E 3 7 1Y
W R TR E S, 2015), i, KT HLIX
i 50 B 4548 55 43 A B F 5 0T b SR AL A DA TR R

.
29° ey = L s T 29

2 500
2000 g

1500 &
i

1000
500

L 3 27°
105° 106°

K5 Ms 6.0 5~5. 92 i
Changning Ms 6.0 E M5~5.9 "~

4~4 9% Hh %
M4~49

DA B S

AT LA 3 s DX 5230 6 ) T AR 40 B 3 5l
R AR R, AR R ARG
1 3 Bt il 5 Gt — A s 2R B8 R 0 B R P A A
B, SRR A (R VAN 5 B 23 ke, BRI R 0 JEE
WA ARG . AT Ms6.0 HiEEE o, $EE
4 ZREIJpEVE, I AT R R R, DRI
DX i 7 58 JBE 22 o A R AR, 2 BT I T e S i XA R
Hay 3 o

1 BREHETR

WFE XA F U 2V R 2%, PR iE AR E
BUK B ZH X FFAE B/, M SE T, MR S
i, FEEB AR Il M, Al bz, Wik 245.9~
1408.5 m(JLIE 1a); WFREX LB A HML . RE 4.
=&, RacS5ERLH)ZOLE 1b), kS
20 MR I Al S AR ER, VU R R
A )E I R RIER L 2R, =S4 )2
R FRS )2 SR HE Z 0], AL
Yok, “F4MENF, KT Ms6.0 HER
A TR X LR =& 20 )%

EJRE M b ot 75 s . NE [ f9 3 20 B S 80U
B YRR T DL R ORI B 0] A B 5y, i 91| 2
b Fy BEL P4 7 SCAE A5 P8 35 400 J5T 38 7% B 1) A i 0 (%
AR, 2008), dRTITE AL T A2 X NW—SE [n] 4% H /9
FEMET S, HRXHNEELE NE EM LR
(2, NW R TR, XS R R R S AL e,
A T HEE K B X, ) AR 4 AUk L X (R
KA, 2018), KT HRMLT I B IRZERE 4y 5 K i
Ll — K 22 1L W A 22 ) 1) o O DX (B S0, 1992,

106°
T

s [} 000 28°F
¢

RS
b I: 8eta§eous
"% #

Jurassic
Triassic
|:| e
Devonian
JER R
q28° D Cambrian
E
fault

g
ox
i

5 alim

&
e
!

i i
Eroﬁle
- | B
anticline
° 010 km = [ 4
° == A
1 o L P syncline
104° 105° 106°
3~3 9% Hh % W,
M3~3.9 mobile gravity points

a—HIEARAR; b—HB BTG 3 5 Py, Po, P, Py—E Y 57 51 10T, Po— S I 1 7 ) 1 o
a—topographic undulations; b—geological structure; Py, P,, P, Ps—the selected gravity profiles, P—measured gravity profile.

1 REXBEERS RS EE

Fig. 1

Topographic undulations and geological structure in the study area
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Fig. 3 Model of Bouguer gravity anomaly corresponding to the measured Bouguer gravity anomaly
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Table 2 Mapping of grids and their data sources
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