$48 % 4 wo oE W %K Vol. 48, No. 4
2025 4 10 H JOURNAL OF SEISMOLOGICAL RESEARCH Oct. , 2025

T SRAERS ALV 2025, B b R R A A I AR KR I s AT [T]. MR ESE 48 (4) 1612 - 622, doi: 10.

20015/j. enki. ISSN1000 - 0666. 2025. 0062.

Yu F,Wu G J,Hao H T.2025. Analysis of the temporal and spatial trends of the time — varying gravity field prior to strong earthquakes
on the North — South Seismic Belt[ J]. Journal of Seismological Research ,48(4) :612 —622,doi:10.20015/j. cnki. ISSN1000 - 0666.

2025.0062.

Attt EERRENEE K ENEEE S

T %, ZERT, Mtk

(HP b 52 SRy M FR A IS I b R A o B S S e =S, ibldE i 430071)

WE. Ml R b ER R R X 2 —, STz X ) i 2 A R o0 B s e ML | M I R R
B, BIATHACTBEEE AT, 5612016 4F 9 H—2021 4 9 A BTk 5 Wint 28 & F 8, TH AR bR
PR KRR EEE, 45 & BT IX AR 5 B AL BRI BORE, 70H 2017 4E LDRWIE X M =5. 0 52 v X I e R iy
B AZ 7K P66 B 55 MRS B T 25 3 A AR . 4SRRI . BFIEIX. M =5. 3 Hb 5% v X B Hir B A8 AP BE AR 5
R EIEME; Mo =6. 0 MR DXCIURe iy I A8 K1 b B8 g R S i s AT B | R B IR S4B A, B R (R T

1.7 pwGal/km, XIkFREZ KT 0.4 pGal/km,

KR mdREA ; REE Y CHKCEREE; PR

hE3ES . P315.726 X ERARIRED . A
doi:10. 20015/]. cnki. ISSN1000 — 0666. 2025. 0062

0 515

Mk ) G E b3k R AN Y Y 2 —,
JEHBER NS | M B SR A3 (R ) o 0 A 5 b R A
Bz ahfE BLRa R, H 1966 Ff G 7.2
YR NE, HEFEAS T S E S 0 A X e
W Bsf 1] 722 A 1 s D0 e A0t 9 Bl A TR K KR
Fe BRI H < rp [ KBl A 3 2 5 W e
B TR S it A < v ] K il b sk P 3 A 2 )
G H R, E R RE ) I E T A
HE KRBT, A4S 101 2T 7. 29 4 000 4>
AR TR R0 80 M iELEE S Huh, H L
R AL b R A AR ARG i A B 2 % B SR (R
B 2018),

Bl 3 T ) A LI R R T H 3 R

« WFs HE. 2024 -08 —13.
HEWMB: EEXARIELSH FHE (42074172).

XEHS: 1000 -0666(2025)04 0612 - 11

R SWEE I Z R ER, FRADRIFT —F
FIRZ, WH RS (2011) HT & R
L5 R R ML A P R DL RSP 45 HS %) PR B B g RS
i B T 2009 4EBk 4 M(6. 0 Hb 7% B I i A4 1F 61 38
BE M EW,; EFS (2015) X 2014 4
B M6.5, 2013 4F 1 M{7.0, 2008 4E 3501
M8. 0 S Z MR s 25 R, B A
A AE 535 ) FE A — S I ) AR AR B A
T AF (2019) XA CHLRE & A = E R bt
AL, ARk e AR R i G B R 2 A 1
KGN, B =S5 (2015) RIA 5% R BOR
B J1 KPR Bk b e T Y R s R, &
P KT B S SR AT S, R
UMb R IR ) T2 75 W R ZURR B, (HAS ] X EE )
AR AL B 2 0] ROBEAS [R), X 107 ) 3t T 9 o a2 A% 2
WATR], DAA B 5% K 22 0 X 5 9 A8 Ak i Y

F—EE-N: T K (199 -), BULAFFERRE, EENFE I EHMBENITE . E - mail: 13731310544@ 163. com.
SIBFEIEFE . AN (1983 -), WA, TEENHTSIRMANE S B RE . SR e S e TAF .

E — mail; wugjsky@ 126. com.



5 4 ]

T RAE: IC MR AR O R A I AL T K E I A i A 613

Br, ABEE Jy AR AR RRAE 9 23 ] K /IR B [ 46 7
M T e A B S, B oA 50w
FRBOkG — X P25,

YK BREE BT T, PG — R [E A5 Al e
FE A s AR 36 Ty KO 2 (E AR, B AR ] 25 8] HE
(AR A5 B ) 7K V- 2508 T 48 7 19 3l T 90 5 328 B K /)N
(Mr f 5%, 2006; ¥ VL K %, 2023; 2% # 4,
2023) . 7EE SWFSE4L, Pham (2024) HTTA
PR R T 5 ) 5 K6 B S s i T LA
ENEEVE R A AL A 5 TR A . 76 9 H BF o8 Gk,
Zhang 55 (2024) LUK P85 BE Ay Al X6 10 34 JXURS: i
3570, el 7 Wit K 3% 5 R X, %5k
FRTRAA R, G A 76 HURR 5 kA 43 4 3 i A7
FH o AR SCRI Z 4 K80 B 40 A i, Dhpadb i
M 2016 4F 9 H—2021 4F 9 H Z Wi 48 5 1508
SRR, TR X AR KRR, 43 #2022 4F
ITI8 M6.9, ThIRHE M6.0, ™1l M6. 1, ¥ 5E
M 6. 8 S5 Ml T AR 7K P4 B i 25 Ak R 5

1 BFFE XA B i R TR

mAC R A 2 B E R A — A bR TR B
WRER X B, W e vade . W, =L, BT
HiFR T Bl A A B AR UM, R bR AR R T
HRE AR K PE B s Xz — (Bl 1),

ASC LA R AL M RR A O BE ST X, BE L 2016—
2021 AERARE S 8, BRI Sk A 2 & FE
[ b ORI F A ] 765 AR 2R 04, LA A - B - G-
G-C - B - A fERMA i, HEAMELE
AR 1A A5 000 9, AR X 0 g BB N iy 3549 X6 BT it
FHME I GHAT— IR IR B bR, AHAR 2 WS T R
fift FHAH )AL 2% DL/ 3R 55 D 2% ( Xing et al,
2009) . A THUIEX B E ) R A REN S — . 2
FE L ATEE PR AR X T I S A B g A
FFEREIN (W45, 2018) . AFSYIX T FH A e ok
R h W 1 2 R4 TV 100 UK, B AR
WEZDETFS. 0 wGal AR K =25, HAGKRT%
AR B AL R A, IR T AR, RE, 6
WA R, W MR OB AE S IE (T i 4,
2021) , S X BRI a2 445 9 H LI
DERG . KSCEEZE AR A, [ UL S A

- R le: \\
BCCR :

&
R (Ms) 1

@ 6069 Ls—‘
@ 5559
O 50~54
© #He
s
FfE/m

- 7052

4048

414

A1 KW m LR Fe i ik 5 A
Fig. 1

Historical earthquakes and tectonic blocks

in the North — South Seismic Belt area
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Fig. 2 Extraction method for the horizontal gradient
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Tab. 1 Mean values and standard deviation of the

time — varying gradient in different time scales

EINES PIE/ (wGal - km 1) $rifE22/ (pGal » km ')
2016 -09—2017 - 09 0.27 0.27
2016 -09—2018 - 09 0.32 0.31
2016 —09—2019 - 09 0.33 0.31
2016 - 09—2020 - 09 0.34 0.32
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Tab.2 Maximum value of the time — variable horizontal gradient and rigional deviation in the epicentral area (M;=5.0)
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@N/(O) AE/<O)
)i 2017 =09 -30 32.25 105. 05 5.4 1.32 0.24
TR 2017 =12 - 15 35. 14 101. 88 5.1 1.61 0.28
2 i 2018 -08 - 13 24.18 102.72 5.1 1.33 0. 30
L 2018 -09 - 08 23.26 101.53 5.9 1.14 0.17
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Fig. 7 Time — varying horizontal gradient distribution in the central part of the North — South

Seismic Belt from September 2019 to September 2021 ( faults are shown in Fig. 4)
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Analysis of the Temporal and Spatial Trends of the Time - varying Gravity
Field Prior to Strong Earthquakes on the North — South Seismic Belt

YU Fei, WU Guiju, HAO Hongtao
(Key Laboratory of Earthquake Geodesy, Institute of Seismology, China Earthquake
Administration, Wuhan 430071, Hubei, China)

Abstract

The North — South Seismic Belt is one of the regions where strong earthquakes occur frequently in Chi-
na. Analyzing the temporal and spatial variation trend of the gravitational field on this belt is of great significance for
understanding the mechanism of strong earthquakes and the tectonic deformation. In this paper, a two-dimensional
horizontal gradient analysis method is introduced. Based on five periods of time-varying gravity data obtained from
September 2016 to September 2021, the time-varying horizontal gradient values of the North-South Seismic Belt are
calculated. Based on the records of the historical earthquakes (My=5.0) and the geological structure in the study
area, the temporal and spatial distribution characteristics of the pre-earthquake time-varying horizontal gradient and
the historical earthquakes (M;=5.0) in the study area since 2017 are analyzed. The results indicate that the
time-varying horizontal gradient before the M =5. 3 earthquakes is positively correlated with the magnitude of these
earthquakes. Before the M =6. 0 earthquakes, the high-value zone of the time-varying horizontal gradient gradually
extends along the block boundaries and the large faults. In addition, the maximum value can be greater than 1.7
nGal/km, and the regional standard deviation can be greater than 0.4 pwGal/km.

Keywords: the North — South Seismic Belt; time-varying gravity field; two-dimensional horizontal gradient;

moderate- and strong-earthquakes



