%36 % B2 W B OF W Vol. 36, No. 2
2014 4F 3 B (261-274) ACTA SEISMOLOGICA SINICA Mar., 2014

BRPE, T, RIS, 4, GREE. 2014, I XU Sh D BORH AL 35 53 B 5 5 R AR IR R B R R, 36(2) .
261-274. doi:10.3969/j. issn. 0253-3782. 2014. 02. 011.

Li D H, Ding Z F, Liang M J, LiJ, Su Q. 2014. Field separation and anomaly feature extraction of mobile gravity data
in Sichuan area. Acta Seismologica Sinica, 36(2): 261-274. doi:10. 3969/j. issn. 0253-3782. 2014. 02. 011.

011 340 X i 3 EE L B 3
HEEREHERN
FRENDT T EREY RSP F EY HOEY

2) o [E L HS 610041 1Y )1 44 R R
3) A ERAR 610059 BLHREE T A 25 o BR 4 B2 B

FEE TR0 Y1 e DX Ty g e e I A A 14 S EE DI R 2008 4E 5 H 12 H BN Ms8. 0
MR JE HEAT T AT s - TR TR Y P B A A ] R AR SE I 2 R LI T AR
3CRL 20102012 4R 3R BUAY 5 13 S B ) BORL A B Al . 2 B SR /NI 2 RUBE 23 A A = 4E L%
BE R AL o B 07 1 XX N E 1 G 10 gl A AL BEAT 2 R O e e AR SR L LR
SRDG 10 X5 BB Py ) S Sl 2 AR AR LA K i 52 i S R IR S R N R UL S )
G L 2 [R5 . SRR . X ] — S0 BT AT /N U o e A B0 A [ 5 U R AR T AR 4B R
TR TR BE AL 8 ) S Sh A5 AR AR AL 5 23 g 245 2R ) 5 o 2 W11 DU 100 X9 L oM 5 3 10 7 Al
B 25 55 1 AR AT 114 DT 2R 36 Ak 2 R 8 35 A R 5 ol 8T AR 0 2 DDA OG5 A X AN [+ e 401 1Y
FEOY T I 5 W GTRHIEAT = 4R LB O EE AT S A B . AE MR RS PO 0 X R Y el R IR
5 IS 5 I A [ B Y 22 e R DX BT o IR S T A A ) 2 A AR AR AE HLERJZ W) B
JBE JRy R A 4 e AR A 22 SR S L DN X R P R M TR VR B ST U s A
PEPE S RS b R T M R S I DX A R W B s A AR B . R, A UR (R IR B
FEl P9 3 99 A s A5 AR o X BIF 5T 5 D3 400 T A A DA S 5 R Y 2R T R e TR R I AT
I BB B A R 9T L

KA WX wshE S NEEZRES R SHENEERE BEAML
doi:10. 3969/j. issn. 0253-3782. 2014. 02. 011 FES%ES: P3l2. 1 XHERFRERG: A

Field separation and anomaly feature extraction
of mobile gravity data in Sichuan area

Li Dahu"?* Ding Zhifeng” Liang Mingjian® Li Jun® Su Qin?

1) Institute of Geophysics, China Earthquake Administration, Beijing 100081, China
2) Earthquake Administration of Sichuan Province , Chengdu 610041, China
3) Geophysical Institute o f Chengdu University of Technology, Chengdu 610059, China

» BEETIE P EHE b ER R KGRI H (XH12041Y) R PY )1 48 H 72 5 2R B 5 (LY 1312) B6 4 %8 1)y,
KB 2013-01-19 W B HIfF . 2013-12-05 YL R & R .
+ BiIEE email: lixiang2006 @ sina. com



262 i = 2 Bl 36 &

Abstract; The mobile gravity measuring network for monitoring the Sichuan
area gravitational field varying along with the time has made an overall transfor-
mation after the Wenchuan Ms8. 0 earthquakes on 12 May 2008, forming a new
closed loop with gravity observation to all of the point locations twice every
year. Taking five-issue mobile gravity data in the period of 2010—2012 as the
foundation, this paper detects dynamic change of gravitational field in multi-
scale decomposition and extracts anomaly features by using wavelet multi-scale
decomposition and the 3-D apparent density inversion, so as to search for dy-
namic change characteristics of gravity anomaly and the relationship between the
range of density variation and the gravity field response within different depths
before and after the earthquake in Sichuan measuring area. The results show
that different order details chart got from wavelet decomposition on the same
stage gravity data reveals dynamic change characteristics of gravity anomaly in
the different depth. Decomposition results also show that changes of gravita-
tional field are closely related with fracture structure framework, deep structure
and characteristics of transitional zone in Sichuan measuring area. Comparison
of 3-D apparent density inversions based on the differential gravity anomaly data
of different periods suggests density change is different from shallow to deep
depth before and after an earthquake. Variation of transverse density character-
istics is obviously presented nearby the seismic region, and anomalous change
difference in the density of shallow matter is especially prominent. The apparent
density slice maps within the depth of the middle-upper crust of the testing area
shows trend differences, which basically reflects the dynamic change process of
underground substances before and after the earthquake. Therefore deep under-
standing of gravity dynamic evolution characteristics in the different depth
bounds is of positive significance to study the matter density change in the crust
and deep medium environment related to the pregnancy and development of the

earthquake.
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Fig.1 Sketch of mobile gravity measuring network and tectonic setting in Sichuan region
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Table 1  Gravity measur ements of Sichuan region during 2010—2012
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Fig. 2  Wavelet multi-scale decomposition results of 1109-issue gravity measurements (unit: 10~ m/s*)
(a) Contour map of gravitational field variation; (b) The first-order details; (¢) The second-order details;
(d) The third-order details; (e) The fourth-order details; (f) The fourth-order approximation
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Fig. 3 Contour map of gravitational field variation (in unit of 10" % m/s *) during 2010—2012
(a) 2010-08—2011-03; (b) 2011-03—09; (¢) 2011-09—2012-04; (d) 2012-04—09
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