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Analysis of the Simulated Wavefield for Basin Structure Model Refinement
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Synopsis

I developed a method to correct basement depth and inclination of sedimentary basins

by analyzing misfits between observed and simulated waveforms. Focusing on direct and

multiply reflected phases near 1-s period, three-dimensional semblance analysis was used

to trace propagation paths. Polarization and arrival-time differences were interpreted as

deviations in basement geometry, and an algorithm using corrected incidence directions

and ray tracing was constructed. Numerical tests showed the method can recover geometry,

though a trade-off with velocity remains. Application to the 2018 Northern Osaka

earthquake indicated a refraction point ~150 m southeast at 1450 m depth with strike ~20°

and dip ~10°. Here I established the framework, validated it, and confirmed feasibility;

future work will extend to more stations for spatial corrections.

F—— K R

RS E TV, RS, ZENH

Keywords: sedimentary basin structure model, strong motion, multiple reflection

1. [FC®HIC
HEBIOFRRIC L, HBEEORENKE L
T 5. FRIC, JEWHEREE R B HERE B oM A

T, HERRE - RS OB T H U RIS

ORI DFAENEL, HT O =IRITTH R EEE (b
(2 Ko THURBSE I BT 5. RIS 5 M

BICH T HETTFHORBELZ®mD L=, HiEL
O =R T HBEEET L ORRBED SN TEY,
EBEOMBEZ SR E LEFR Y I 2 —va 2@
RIPET & Dk %38 U TET A DOMIERIT I TN
L. Lo, BUHKEE & FEEE O 2R 2 BN
ODEBHIZETVHE~T 4 — FNNw 7T 25, 2%
7R PELINETHFELR N -T2,

ARFFEO BHIE, BHARHEOBHINE & HEGHE
Wl & DFEZEZIGH L, YR O = or i
ETNEEETDHDREEZRBETLETHD. FEIC
EERCEZERMICE > TR SN D BE kil
DOFEFEIZER L, TR0 4 U 5 HEHEE - EREER O
BEBLOBREBETSZ 2 BET. AT

1, —REBROEEFICKRE S ZET 51871k O 5
WaRMRET 5.

2. FEOME

2.1 FERESICE T HCERKRDEHR
HEETHEROCHERK LA ET 272D, HHE
IR T EHE TE o877 v AN 28 H
L7-. ®HE, B 7T v A iridzko 7T v Bl

B S22, ARWFSETITHERE N O =k ey 72
2RO D20, FHEMEFREHNT=RET v

A EBRERL, Zkaxk 7 T AN & FE L.
BARBIIIE, S8R ST O SR b JE O ok
RRJE U B2 b s 9~ 2 — IR R AR L o B 7 (R ik 2 B Y
TOHOHBESHET LA ELTHWE., 22 TH
ODNDIRIFEHENY PV aE I, FHREREEALR
fLEZF P E L, REROMITEZ#EYIRT L
THERORK ZZREIBH L=, 7ok, HFET
DA b OVRE TIX AR & SO A3 FERE
BICHEHT L, MEOHERE 25710, —HOFHE N



T T AR BERAN LT

2.2 cREREREEABES FEOEMNLEORBEK
35Nz BERE B X O B OBFERKICD
W, SR R A EIRT D BEOBEHENY hLrog
L& AT L, AR e OBRER . 2 ORE,
B oAl X O R LD BN EEA T 5 BIR A il
mInr.

2.3 BRAKBEHAEREOEZEEDFA

KIRBHIO =R ILET NMICE S v Ialb—T 3
VCUE, BNETE &R U RN B 0% B SO
MEEST . L, ST 5 &Rk M=
BRI ZNC AR R RO D.

IRB) O BT BT T AIRAF T D 728, HBk
T DFEIANI FEDOENE KT 5. —J, Bk
Wizl D 75 BT BIERBE DBV EZ R LT D, k5
WOBEMEDEFTT L ERE S BRLRN LR
ETEDLEE, TNLOMEBIIEEE FHOBES -
EROEVZE D LD LR TE 5.

ZOMEEFEDOHHREMETH Y, BREET LT
W 2N b B FEEEHIF S T A MR AR 5 % 58 A
A[EEEEBEZBILD.

2.4 EREFEORS - EROEE
ELEW ORI 2 HEE T 21 2H72 ), B
NTOELWARGTMzZHET S, B LFHEORE

BEEGROTUNAFTTmOThERT EREL,

—250 A
0.05 [m/s]

b |

200 —Mmj\/\r/\/\/\/\r"\ﬁ"’\/\/\«/\/\/\/\/\/\/\‘
750 W\M"M/‘“V\M/\/\A/\/\y

o -MMMM
)

12504

Depth [m]

1500 4

5 10 15 20 2t
Time [s]

Fig. 1 Simulated waveforms of the first reflected
wave packet arriving at OSKP45, along the
downward path retraced in reverse from the surface
to the basement. Traces are shifted by depth, and
red traces indicate the target wave packet used for
semblance analysis.
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Fig. 2 Simulated waveforms of the first reflected
wave packet arriving at OSKP45, along the upward
path retraced in reverse from the basement back to
the surface.
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Fig. 3 Simulated waveforms of the first reflected
wave packet arriving at OSKP45, along the
subsequent downward path retraced in reverse

from the surface to the basement.
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Fig. 4 Figure 4. Ground-surface projection of the
propagation paths of the direct and reflected
wave packets arriving at stations AMA and
OSKP45 in the simulated wavefield.
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Fig. 5 Comparison of observed (black) and
simulated (red) velocity waveforms and particle
motion at station OSKP45.
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