189

HERIEICE L1F9 Local Crustal Effects

HR R HEREZ - ABFRE - FRHF

LOCAL CRUSTAL EFFECTS ON EARTHQUAKE SEISMOGRAMS

By Tamotsu FurRUuzAWA, Shuzo TAKEMOTO, Kojiro IRIKURA

and Junpei AKAMATSU

Synopsis

Seismic waves from micro earthquakes are observed with array system at Amagase Crustal
Movement Observatory. Particle motions, apparent velocities, Fourier spectra and seismic coda are
studied in order to obtain the station calibrations for local crustal effects.

Directivities of particle motions suggest dipping layer beneath the station. Displacement
spectra and spectral ratio are seriously affected by the topography.

Distribution of SH first motions is compatible with the double couple force system reported by
Okano and Hirano (1968).
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3. Particle motion
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Fig. 1 The analysed high-cut filtered seismograms (cut-off frequency 25 cps) of
the earthquake No. 55 and 109, and the particle motion dxagrams of P
and S waves, measured on the horizontal plane.
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Fig. 2 The analysed hiéﬁ-éut filtered seismograms (cut-off frequcncy 25 cps) of
the earthquake No. 50 and 118, and the particle motion diagrams of P and
S waves, measured on the horizontal plane.

Fig. 3 The analysed high-cut filtered seismograms (cut-off frequency 25 cps) of
the earthquake No. 71 and 120, and the particle motion diagrams of P and
S waves, measured on the horizontal plane.
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Fig. 5 Locations of epicenters and stations.  (left)

Observed azimuthal deviations at the Amagase stat’on as a function of
azimuth. (right)
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Fig. 6 O: Observed apparent velocities of P waves.
®: P wave velocities of surface layer obtained from observed apparent
velocities and incident angles.
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Fig. 8 Displacement spectra of vertical and radial components of P and S waves.
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Fig. 9 Spectiral ratios of P waves.

Table 1 Half-space parameters for transfer function.

P S o
4.66 km /sec 2.45 km/sec 2.5g/cm?
Table 2 Layer parameters for transfer function.
Layer P km /sec S km/sec p g/cm? H km
1 4.66 2.45 2.5 0.94
2 5.5 3.175 2.6 5.4
3 6.2 3.579 2.7 oo
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Fig. 10 Vertical and radial components of P waves’ transfer fuction of half-space
and layered model.
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Fig. 11 Displacement spectra of earthquake No. 53 observed at linear array with
four sites and topography of the vicinity.
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Fig. 12 Right : Relaton between the peak frequency of coda and the time measured
from the earthquake origin time.
Left : Coda spectra for four earthquakes.
Lower: An example of high-cut filtered seismogram (No. 33).
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% LT penrecorder (AL, RBEHDL 0BT LIKZORM® peak DPEBAEMEEL L2310
Thbo '
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H5Y, B4, 5MEILFALLR-> o F M THHBY FELELTNE,

P 3918 0 particle motion @ F R LBRFMOTNI Y, Ky BfHEOMTHESES LT D, linear
array OBAIL Y, ZOHBVRDELEIH km PYELELX OGN T LRI NA, THEITENRRN
AHETHY, Stk data TWLCHERMEL TV Dd D TH 3,

particle motion {3 P JRICBA L CIREMRMED L {, AL, AFALTRET S LICAH%ET LA8 linear
array QFlfl data L YLD L T LN TE T,

Table 3 CIHBEOE X d—iGRD s, KE LT HE model X hi#EE L BEHBRICLS PO
AGHAEHEEEIT P o particle motion & D ROMASALFRE—B Lk oo TNRBREROBEIRED
W, KELHTHE model O £ICHERDY, REQL AR ERIHEK RV, §BKY

dy
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e oW E
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Fig. 13 Epicentral distribution plotted by using direction of P waves’
initial motion and the first motion of SH waves.
O: dilatation, @: compression,
|+ the first motion of SH waves.
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bt d oo & A8 epicenter [T plot XT3, Pift® pushpull 5375, SH i O H8hJ5 WL i B »
SEEO T L b 85X i 4 2R E @ double couple model (2212 —HK LT3, K7 BBRI S OATHAFH
ZHBNo 71 3 LTHRBEEHNLO FRINZO L L {Hsense TH B, B ELDE SEBFRELRS
BABORBTHL LB DN, ZOMEOMBLMLTHEEENTELENWT L EERE L BiX
PHE#E 135 A, 1970, pp. 157~158 T/RE NS Group IV) B b WL LA TRBLEELON S,

Table 3 0% 11 ffio E, & E, 2% 1km OBFER EOBAEHE S 72 b © energy flux TH 548, #HE
OB Q i % neglect LTk b, seismic energy HBHEOKE WEHRBRAMCHIKTET LT H00EZ O
PODEKREDED e UL, I E/E, 288 L72d, BRAMICH > TEIE /- Table T
FHHEEARBED LN E N,
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Table 3 Summerized list of observed earthquakes.
Azir-luth‘Dir?C;’im A:E;enJ S-P Intial Energy Flux ’

No. Date (T)frlf;n of \’f;ave’s Devi- II;lci- | Time MO Dipth & M.agt-i
Epicen- | Particle at10n1 dent] (sec.) Ptng]r} (km) E, E, E,JE, mitude
| ter; Motion | Angle

45 |Aug. 23 07hs:§n + 407 + 417 + 17 56" [ 2.42! ++ | 125 0.26 50 2.0
55 25014 47| — 34| — 43| — 9| 39 |3.67| +— |14 0.013 0.65 14
98 3010315 — 40| — 57| — 17| 41 | 2.62| +— | 12.5|0.014 0.19 13
103 3012017 | — 42| — 45 — 3| 40 |2.18| 4+— |11 0.012 0.15
78 27,23 03 | — 42 — 42 0| 39 |2.64| +— | 12.5|0.026 1.5
54 25(14 41| — 48| — 60| — 12| 51 |3.17| —— 5 1.0 30 30 2.4
53 25|/1439 | — 48| — 61| — 13| 51 {316 | —— | 3 1.3 25, 19 2.5
63 2612350 | —59| —66| — 7 50 |2.04| —— | 3 0.027 0.18 6.7
31 2001805 | — 61 |~— 82 |~— 21| (33) | 3.95 | — 11 1.7 1.8
20 80447 | — 76| — 84| — 8 5.42 | — 15 2.1
75 2701907 | — 78] — 8| — 7| 56 |49 | — 11 0.022 0.11 5.0 1.6
52 25|10 53 | — 80 — 8 — 3| 43 |317| —— |10 0.027 0.25 9.3
120 [Sep. 1|02 44 | — 92 - 93 — 1 4,151 — 11 0.27 0.83 3.1
74 |Avug.27(1700| — 92| — 87| + 5| 54 |3.97| —— | 125 0.14
116 |Sep. 1{0202| — 93| — 8 | + 7 415 | —— | 10 0.34
71 [Aug.27|1517 | —102| — 91| + 11| 49 |2.96| + 7.5]0.17 1.8
109 31104 38 | —122 —118| + 4 61 [3.75| —+ | 8 0.045 0.13 2.9
33 21| 03 47 | —125 —113 + 12 373 —+ | 5 3.0
118 |Sep. 1|0226 | —136| —132| + 4| 43 | 1.38| —+ |10 0.055 0.68 12
50 |Aug.24(0217 | —160| —154| + 6| 34 |1.66| +— | 14 0.28 0.28 1.0| L6

» 5, deterministic ZHHEICL BB L1745 KHEBKFAMIKE L TREREH © sclect $ 2408085
bo Alid TR % factor % spectral density [T K& { BT 5 Z LMK I hicds, EYEREE % select
F22LITLY, MTBEORBYRILZLIWETSES ).

L& L%k 485 deterministic 2 i ARMNEL 22K ONTRREAS 5, coda parts ZHIAT 2L 95 %
statistical ZMLBH:% & 5D LGtk « B3 L, 4% deterministic 2 5L OBIESITTRRAL T3 b

ThHbo
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