B EEIZB 1T 2 EEIRIE & E RS

=S58 jpn

H AR

/ABIR: 2008-01-25
*F—7—FK (Ja):

*—7— K (En):

EESE: $ZE, 50, FE, &
X=)LT7 KL R:

FlE:

https://doi.org/10.14945/00000294




BRI HIBRRIEIEE 17 (19914E7H)  131A~147TH
Geosci. Repts. Shizuoka Univ., 17 (July, 1991), 131-147

AEERIC BT 2 HEEIRIE & E RS

MERFH - pEF
Amplitude of Earthquakes and Geologic Structure
of the Udo Hills, Central Japan

Nobuaki NIITSUMA* and Susumu NAKANO*

Seismological observations are being carried out with 3 components velocity-
amplitude type seismograph (Akashi, ABS— 3 B) in the Crustal Activity Observatory
of Shizuoka University (34" 57 39.38" N, 138 26’ 17.90" E, altitude 86.91m), located
on the western part of the Udo Hills, since 1979.

This report describes the results of the analyses on the seismic amplitude of the
1228 observed earthquakes, which were identified as the earthquakes reported by Japa
n Meteorological Agency, during the period from January 1984 through December 1989.

For the quantitative analyses of the amplitude of earthquakes, we introduce
Magnitude of Shizuoka University, Mgy, derived by the following formula:

Msy= log Zmax + 1.85 log r + 0.12
Here, Zmax is maximum velocity amplitude of Z-component in millikine (107°*m ~s)
read from the chart records of the seismograph, and r is focal distance in kilometer.
The constants in the formula were adjusted to minimize the magnitude difference
AM between Japan Meteorological Agency, M, and Shizuoka University, Msy, using
1007 earthquakes less than 700 km of epicentral distance and shallower than 60 km of
focal depth. The standard deviation of the magnitude difference is 0.318.

We examined the relations between magnitude difference AM (=M —M), focal
azimuth, epicentral distance, and focal depth of 1228 earthquakes. Systematic
differences in magnitude difference AM with the focal azimuths are found, and the
minimum AM appears in 100—110° and maximum AM in 280—290° of azimuth.

The anisotropy of the magnitude difference AM with the focal azimuth can be related
to the geologic tilt structure of 10° westward to northwestward of the Udo Hills for
the last 100 ka. The tilt should be caused by a large scale “slump” in the crustal
structure, and the margin of the tilt block can be traced around the northern and
western margin of the Udo Hills.

Key words: seismological observation, Magnitude, seismic amplitude, Udo Hills,
tilt block.
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Fig. 1.

Magnitude difference /AM (vertical axis) and epicentral distance (horizontal axis) of 1288

earthquakes less than 1300km of epicentral distance.
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Fig. 2. Magnitude difference AM (horizontal
axis) and focal depth (vertical axis) of 1288
earthquakes less than 1300km of epicentral
distance.

KBETAELD S/NEHITRDSNH S5 TH
5., 2L, BRAKE<//=F2—FEkD 31
WIHERAL TS HEa D3 1.85 EK[EZFHN
FHLTVS1.64L0 bKRE.

3) BRAF Bl hHBEoRIZ, BHAH(0
B)BLUREAQCIOE LS, tA(0E)BX
URA (180 BT/ LIS W(X 3). EHDOHIED <
J=F 2a—FDERZ 0KV LADETH DI
L, FAHOHIEBRIZE A EDIEE WS RIS
BENd B,

4) BROSBEKZED BB HBISF s m L
TWAEREHE 200km LI D 832 OHIEIC D W
THrT5E, BRIEME < =F 2 — FZEDR]
i3, RENEBRSEFERT, v/ =Fa—F
DEHS O DEIHFHELTWAE(X4).

5) BEREAEE 200km DINOHIEBIZ O WT, BR
FhrE=r=F2— FEDOBR(K 5 L) B LU,
BRAHLEBRERE L OBR(K 5 F)Ek:td 5
&, KVFETV— PO AIAARX S THTE -
TV 5 200km PIEOHIETIX, 200km LI D #l
BLERAGOENTED, =/ =F2—FZ0D
A — 0.53+ 0.09 & 200km LIEE D HIEE D
0.00E0.01 LtHELTHERI/NEW, Thi3,
HEBEPAEERS TERNOT €/ 27 =27 %18
BL, FLLRETE-HEEIONS. BRO
FHRLHS 62 FE THERE 225km DHIE 1355 e PR B A3
16km TH D, BRFBRIE TR >TWVW358, <
J=F a— FEN-081EREH6SD1ILT
KETRELTWAS,

6 ) EUERHEE 200km LIN THE 200km L&D 816
HOHIE L, ERIES 1300km ¥ TOHIE & [EkE,
Fhc X 3RS EERH T ENTES. &
ht, ANB10-110E TS =F 2 — F&E
2—0.24+0.07 L HB/PhTHY, 280—20FT
+0.45£0.06 LRATHB(E6 +FK1). D
AN EBT S =F a— FEDHEIZ0.713&E
LTkh, REXKBEOHER, RIL</=F 2~
FOIEBEOHIED 550 1 OIRIG L rEE Ve
EEEKRLTWS,

7) EHRPEEE 200km DI TR 200km LI O ih
BIZOWVWT, BRNELSET </ =F2—-FB



BEERICE T 2 HREIRIE & ERS 135

0 90

180 270 360°

-3

w N

X3 EREERE1300kmIND1228fEOHIBOBER AL (Bilh) &~/ =F 2 — F2Z (Gtih) ORE.

Fig. 3.
1300km of epicentral distance.

0 50 100

Magnitude difference AM (vertical axis) and focal azimuth of 1288 earthquakes less than

150 200km

_3 L 1 i i I IR T

B4 RREERE200knIA D832(E DOHIFE DRRITAL(HEE) & = 7' = F 2 — FZ(KEh) OBIR.
Fig. 4. Magnitude difference AM (vertical axis) and epicentral distance (horizontal axis) of 832
earthquakes less than 200km of epicentral distance.
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Magnitude differeuce AM (vertical axis of upper graph), focal depth (vertical axis of

lowergraph) and focal azimth (horizontal axes) of 832 earthquakes less than 200km of epicentral-
distance. Solid circle represents an earthquake with deeper focal depth than 200km.
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Fig. 6. Mean and its 1 o confidence interval
of magnitude difference AM(vertical axis)
and focal azimuth of 816 earthquakes less
than 200km of epicentral distance and shallower
than 200km of focal depth.
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Tablel .

Mean and its 1 o confidence interval of magnitude difference, and focal azimuth of 816

earthquakes less than 200km of epicentral distance and shallower than 200km of focal depth.

Mean of 1o
Azimuth Magnitude Confidence data
Difference Interval

0— 30 0.146 0.047 17
30— 40 -0.0014 0.051 17
40— 50 0.151 0.040 31
50— 60 0.139 0.035 24
60— 170 0.120 0.0414 29
70— 80 0.005 0.026 44
80— 90 -0.162 0.023 121
90—-100 - —0.198 0.018 163
100—-110 -0.239 0.072 79
110-120 0.025 0.031 54
120—-150 0.102 0.053 29
150—-180 -0.078 0.142 12
180—210 0.140 0.066 6
210-2490 0.126 0.1614 5
240—-250 0.176 0.0414 13
250—260 0.355 0.073 17
260—-270 0.293 0.053 24
270—-280 0.428 0.048 22
280—-290 0.453 0.060 23
290-300 0.301 0.066 18
300—-3160 0.249 0.077 11
310—-320 0.351 0.043 18
320-330 0.339 0.053 15
330—-360 0.318 0.0514 24
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Fig. 7.

Epicentral distribution of 816 earthquakes less than 200km of epicentral distance and

shallower than 200km of focal depth. The size of circle represents Japan Meteorological Agency
Magnitude M, and solid fan part in the circle represents Magnitude difference AM. The center
of this figure (0,0) corresponds the position of the seismograph of the Crustal Activity
Observatory, ShizuokaUniversity (34°57° 39.38” N, 138 26" 17.90" E, 86.91m of altitude).
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Fig. 8 a. Magnitude difference A M(vertical axis of upper graph), focal depth(vertical axis of
lower graph)and epicentral distance(horizontal axes)of the earthquakes less than 200 km of
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60°. The size of circle represents Japan Meteorological Agency Magnitude M, and solid fan part in

the circle represents Magnitude difference AM in the lower graph.
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size of circle represents Japan Meteorological Agency Magnitude M, and solid fan part in the
circle represents Magnitude difference AM in the lower graph.
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Fig. 8d. Magnitude difference AM(vertical axis of upper graph), focal depth(vertical axis of lower
graph)and epicentral distance(horizontal axes)of the earthquakes less than 200 km of epicentral
distance and shallower than 200 km of focal depth within the focal azimuth interval 180° —260°.
The size of circle represents Japan Meteorological Agency Magnitude M, and solid fan part in the
circle represents Magnitude difference AM in the lower graph.
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Fig. 8e. Magnitude difference AM(vertical axis of upper graph), focal depth(vertical axis of lower

" graph)and epicentral distance(horizontal axes)of the earthquakes less than 200 km of epicentral
distance and shallower than 200 km of focal depth within the focal azimuth interval 260° —300°.
The size of circle represents Japan Meteorological Agency Magnitude M, and solid fan part in the
circle represents Magnitude difference AM in the lower graph.
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Fig. 8f. Magnitude difference A M(vertical axis of upper graph), focal depth(vertical axis of
lowergraph)and epicentral distance(horizontal axes)of the earthquakes less than 200 km of focal
depth within the focal azimuth interval 300° —360°. The size of circle represents J apan Meteorological

Agency Magnitude M, and solid fan part in the circle represents Magnitude difference AM in the
lower graph.
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Topographic Map around the Crustal Activity Observatory of Shizuoka University( X )and

the margin of the estimated tilting crustal block(heavy broken line), which is consistent with the

_____

azimuthal anisotropy of the magnitude difference AM and topography. The topographic contour

line is derived from Kaizuka(1984) .
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Fig. 10. Schematic diagram of slump and slide
on a slope. This diagram isbased on Nakagawa
et al. (1983).
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