41 1 Vol. 41, No. 1
2021 1 EARTHQUAKE Jan., 2021

doi:10. 12196/j. issn. 1000-3274. 2021. 01. 002

1,2 1,2 1.2 1,3 1,2 1,2
’ ’ ’ ’ ’
(1. s 100081; 2.
, 1000955 3. s 350003)
2014—2017 s
. +0. 7% s o
:P315.7 A :1000-3274(2021)01-0013-12
b
. 21 , GRACE
(1]
b
[2.3] [4] [5.6]
b b b
A} b
[7,8]
b o
b o b
[9~15]
* : 2020-07-16; : 2020-09-03
: (2018YFC1504506; 2018 YFC0603502) ,
(41774090) , (U1939205) ,
(DQJB20X09) , (2019CSES0105)
(1985-), , ,

. E-mail: chenshi@ cea-igp. ac. cn



- 41
’
[16, 17]
’ ) ’
b
“ - o
N ) ’
[18] '
’ b
[19]
, o
b

b 3 . |

’

b N ,
N , |
’ ’
’
[19]
b
’ . s
“ 9
’ b
“ 9
b
[20]
o s .
1.1
(L
f(xs vy 2, t) = Gm -
, G . m ,f 0
M, N K , / s (D m

— ’ .
’ m—[mm s My s " nszj ;

> 3 K
fe ]T o G /»E]M/x ngl N, ’ h;}Mk X Ny
) ’ G’ )
/ o , § o

(2) :
=W, ||Gm — f(x, vy 2o ) | >+ &, (m) + O (m)

’ , ’

=0 s s

’

(2



1 15
1.2
@)
(2) D,
| am\* am \* am\*
&, (m) _MW(§> W (55 ) W (5y) Jdrdy (3)
’ Wl\ WZ W3 ( )c
X, XY Y s
wW,. W, W,
2
(2) Dr
(’) 2
Oy (m) = Jm(%’) dt 4
’ W4 ( )o
2 W4 o
1.3
s 2)~ b W, " 5 R
, ABIC
R ABIC R
ABIC =— 2log(L) + 2N (5
(5 L L , N . ABIC s
2
1 , 412 ,
o 1 ’ -
(Tesseroid) , 0.5°X0.5°
, +1X107° g/cm?, 10 km,

1 km. 1



16 41

97°E 99° 101° 103° 105° 107°

i /m

5000

4000

3000

2000

1000

’ il

Fig. 1 The gravity observation network in the southern section of the South-North seismic zone
the white dots show the location of the gravity station, the red solid lines show the

active faults, and the white solid line is the border
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Table 1 The observable gravity anomalies for the checkerboard model
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Fig. 3 The surface observable gravity anomaly at the surface gravity network
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Fig.5 Inversion results of checkerboard model 2
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Fig. 8 Inversion results of time-varying gravity field in 2016
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Time-varying Gravity Inversion using Spherical
Model and Synthetic Test

ZHANG Bei"? ,CHEN Shi"?,LI Honglei"?, YANG Jin-ling'*,
HAN Jian-cheng'?,L.U Hong-yan'"*
(1. Institute of Geophysics, China Earthquake Administration, Beijing 100081, China; 2. Beijing Baijiatuan Earth
Science National Observation and Research Station, Beijing 100095, China; 3. Fujian Earthquake Agency,

Fuzhou, Fujian 350003, China)

Abstract: Time-varying gravity field is an important means to study the physical properties
of the earth. In this paper. a field source inversion method which is suitable for the time-
varying gravity signals obtained from ground flow gravity measurements is proposed. The
method uses hexahedral elements in spherical coordinate system to simulate the field
source media and is suitable for constructing equivalent source models of large-scale seis-
mic flow gravity measurements. In this method, the high-frequency components of time-
varying gravity signals are suppressed by introducing a first-order smoothing priori, which
can be used to extract long-period signals related to earthquake preparation. The theory
and model experiments prove that the algorithm is reliable and stable. We also used the
campaign gravity survey of the southern section of the north-south seismic zone from 2014
to 2017 for inversion. And the time-varying apparent density signal of the equivalent field
source in the crust was obtained, which was within 0. 7%, of the normal crust density,
and its spatial morphology was controlled by the boundary of the Sichuan-Yunnan block.
The results of this paper can be applied to the interpretation of time-varying gravity field
model and the extraction of deep field source characteristics, which can provide a complete

method for seismic gravity precursor signal analysis and related research.

Key words: Time-varying gravity field; Potential field inversion; Campaign gravity sur-

vey; Equivalent source; Density variation



