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A study of topological effects of Niigata sedimentary basin on middie-period
seismic waves;Part I Paths of wave propagation and identification of surface vaves in the
1983 Japan Sea earthquake.
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By Masayoshi YOKOYAMA, Susumu OKAMOTO and Souichi KAWAMURA

The Niigata basin is a sedimentary deposit with 50km width

in EW direction. 70km length in NS direction and sose 6km
depth.

In the 1983 Japan Sea earthquake with magnitude 7.7, the
displacementmeter under the Japan Meteorological Agency in

Niigata city recorded over thirty centimeter displacement.
This paper analyse the seismic paths of propagation.

particle orbit and dispersive characteristics of doaminant
waves and try to estimate the topological effects on the

amplification characteristics of deep sedimentary layer.
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Table 1(a) Source parameters of
1983 Japan sea earthquake

7 Location 40° 21.4° N, 139° 04.8" E
-+ Depth 14ka
J.H.A Magnituds 7.7
Ey Time of inltfat | May. 26, 1983
E, break 11h 59s 58s :J.S.T

+ / 1933

_5 Japan Sea earthq., M=7.7
§ depth 14km

+¢Aikawa 4
/ﬁ/iigata
0

100km

Table 1(b) Process time of subevents

Subevent E1 | 12h 00m 01~1ls :J.S.T
Subevent E2 |izh 00a 22~40s :J.S.T

Fig.3 Locations of the source area and observation sites
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Fig.4 Corrected displacement records at Aikawa

and Niigata by the J.M.A type displacement meters
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Table 2 An average structure model

between source and Aikawa
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(1) HEXR T2 PEBERERFicAES 3,
2) BERFOIHEFARLSDVTETEEFINBRICEIDS THOEELE— FiclHYN T 00 HE/EERD
F

3) HHGHEEEBICET2EBENTFE (Flg 1IBR) RXVEREBERIOBHEITE S,

B Fig 13S/RIHTE5Tke, FEIL86kad PHEFAKIC >V THALIER, BIL3IBEROBTFICSHH
T3, RKILBEFRAOHRBOB I LHEAMY , HEBEL.5 knd S5 Tk EHEFMICOVTS THOR
FE—- FONMEELHET D, SHAVEBESTable 3 BXUFig 12(a) IKRT. Fig 12(a)
Kﬁhf\?yrw,m%t%s;vwﬁTﬂmﬁﬁﬁUMEﬁuﬁ#B“)wﬁ&ﬁMﬁﬁwﬁﬁéﬁm
LAbOThs, MEBUEIBICELVBIKBO 2EBETREIEELDET S, 2BFATOHARL
BORBEAX5ZA3F -3 A+ THAOTIITCREMEBENL/L 2BARKLKE. B3/4 2HHAIRKE
PEKALOLRET B, COkRUSBERNOPENEEELY 2ERLLLOTH 3,

—765—



Flg . 12(b)icHEBE 2.5kadh 5 Tkaic

i 1
T ARABIIDDOS THEOXEE— Ko 1 Wave front
fEEEERT. Flg 12(b) X b HHE AM(/ §?=crat
JE 6 ka T i3 RS O #1812 1. 18kn/s1C -\ BB=Cy.at
BT+ aH, EMEEL T LTHHH o
B L 05ka/sIc DT OV RAL T B T B8\
HO. BREE 6~ T kaDd RO G X H¢5 @] i A [k
PRITHERICEASHEINEVLOLY N
Mahsz, o*

CA, CB : Phase velocity of point A and B

At :Time increment

Fig.11 Ray tracing scheme in medium
with slowly varying velocity

Table 3 A structure model of Niigata

sedimentary besin

Depth :fm
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(b) Phase velocities versus thickness
of sediment in Niigata sedimentary basin

of Niigata sedimentary basin
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