SRR AR KA FEAT R HE515 A FK 20 4 6 A
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 51 A, 2008

AMBICFSHNEMZEOREMIBETIERE

(A
Z B

B HEROB AR OREIC LV BIREENM EL, #FORYERE, HEOMER
BNFEMICOND L9l Tz, 2O OMBEOFRABMOMINIMEA T, RIZITKH
BRAEDTRH IR BEENRALINTZY, EPBRFESNT D T AR EZ W, HED
FAMBICE L CIELEEZRMOZ ERNZ VO T, KHE A &2 M2 i 5 o ikt

B 723 - AT LETH D,

F—T— FoRHE, HEEE), HIE,

1. [FC®HIC

7R O B 23 BR AR S 40 TRI1004F, JRE S si k%
Mz T, HUEIGEE A FLfk S L7 s IX16004FE 1% &
Thsd, HEZEOFEZ N Z TH40004FFE OH)
MoOEHENES N TWDIETTHD, SHiZ, Zh
LORLMWIIEL OFHFICL - T, REARLANS
W, —J, MR EO—BRTh DL HEFHIL, —R”
MOBELEETWDL L) THDIA, RAWHETH
v, b, KREEIZAR 51T EZE 08T B
DT 5, Lo T, bbb OMEICE T3
HFERXR O bDOTHY, B b KMENREES
DN, RMOFEGNFRL I N DMERITIEFITK
X, FHERIC X D HUEEINIE, WEMESCE TR
DIFFEIZLL HEKELTWAHDT, TELAHICHE
LC&7z, mEOHHEMIZBWNTY, KB H
BORRAET DN, BUAIKL O F ik DR EITHE
STRHDEFEGRERLINTZY, FRISHTWE=Z
EM—FIEH S LT,

B FZo0E®RTbns, —OIFHEN
HETHIERICRRTREICL > THRIN DI
Bt Z T, b O —DIEREkEBERT 2 HED
e (BEWEE SN2580H2) 1TV TH
bid, TEENSOOkmitBE 7z #Hillk T X X4 0
WENHZ] EOWMERIND L IR, =
O EITEREZMERGRE L THESTWS, L
L, ZNEEFERET HEKIIH - TH, B

BRI, HRR O

EWEOBMREFRTICIE, EREARERTIIRY, £
HEH HE) L) HEE L EBHRS LERS O
ZODERER o TS, HEDRRER LML 720
RERICIBW T, HEITHRICEDHRRL ThH -7, H
ERHTICRB T 2MERSETH D Z LR ENT,
HWEN OOBERZFOL I IRz, ZHITHE
DRESHEERT2O0ORE, ThbbEELY/=
Fa—F (HBHWEFHEBEBET—A b)) ICHBENT
W5, BERBEOBRLEVIEHRLZTD I LT L
AV TRENFEISND LIICRD E, SHICH
LWEBRNLIEIZRD0H LIV,

Lo IICHERS N IND &L BT, §E
BOLBEMENAELTLY, FlEoFENELTLY T 5,

p=ill

IRD ZAKI

FAULT
o AT AR 8 WY T
T

. !
€ . o
H I5 e
: L il
5 e S
8 1 JE,

10— ,'j - - Yy -

. .
10KM

™ ¢ ) sE
0 T
£
H
&
8

Fig.1 Epicenter and focal depth distributions of the 1974
Izu-Hanto-oki  earthquake (M6.9) (after Joint
observation of Aftershocks, 1974). Dotted lines show
active faults.
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Fig.2 Epicenter and focal depth distributions of the 1978
Izu-Oshima-Kinkai earthquake (M7.0) (Tsumura et
al., 1978).
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Fig.3 Epicenter distribution of the 1983 Nihonkai-Chubu
earthquake (M7.7) from JMA data after Kuroiso et al.
(1986).Symbols, L, M and H indicate frequencies of
low, middle and high at the Abuyama Seismological
Observatory. Earthquake ruptures preceded 1st stage
to 2nd stage with a pause of about several seconds.
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Fig.4 Epicenter distribution of northwestern Chubu
district including aftershocks off Noto Peninsula
earthquake (M6.6) in 1993 by the Kamitakara
Observatory of Kyoto University(a) . Foreshocks
(solid sircles) and aftershocks (open circles) of the off
Noto Peninsula earthquake (M6.6) in 1993. The
largest circle shows the main shock Focal depth
section is also shown and the rectangle indicates
deduced source region of the main shock (b) (Ito et
al., 1994). Bathymetric cantors of 100m interval are
also shown in offshore area (Ito et al., 1994).
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Fig.5 Epicenter and focal depth distributions of the 2004
Niigata-Chuetsu earthquake (M6.9) after Shibutani et
al. (2005). Lower figures indicate focal depth sections
accompanied with the main and large after shocks in
the strips across the strike of the fault.
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Fig. 6 Epicenter distributions of the Iriomote earthquake
swarms in 1991 (a) and 1992 (b). Focal mechanisms
of major events in 1992 with their epicenters (c) and
focal depth section for 1992 events (d) is also shown
(Shimizu et al., 1992).
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Fig.7 Hypocenter distribution of the Hida earthquake swarms in 1998 (a). Focal mechanisms of major four events are

also shown with their aftershocks determined relatively by
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master event method (b) (Wada et al., 1992).
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Fig.9a Epicenter distribution of well-determined
earthquakes from the data of the Tottori, Abuyama,
Hokuriku and Kamitakara Observatories, Kyoto
University from 1976-1999 (a).Focal depth
distributions of events in the strips shown in Fig.9a

Fig.9b Focal depth distributions of events in the strips shown in Fig.9a
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Fig.12 Focal depth distribution of earthquakes (circles)
in east-west direction within 35.1-35.2N in the Kinki
district. Solid circles show 4.6 and 5.1 events and
their aftershocks during one day after the main
shocks. The two events has nearly the same
epicenter with different depths.
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Fig.13 Heat flow and cutoff depths of earthquakes after
Ito (1990) added data in Western Nakano Prefecture
by Tanaka and Ito (2002) shown by dotted area.
Lines show temperature.

WD-1a

Depth (m)

350C

0 1000 2000 3000 4000 5000 6000 7000

Distance (m)

Fig.14 Focal depth distribution of micro-earthquakes
(Tosha et al., 1998) and underground temperature
determined from deep drilling (Sasada et al., 1996
and Ikeuchi et al., 1998) in the Kakkonda
Geothermal area, Tohoku district, Japan. Left figure
shows depth-frequency distribution of earthquakes.
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Fig.15 Distributions of epicenters and focal depths of
aftershocks of the 2007 Noto earthquake M6.9 (Joint
Observation of Afterahocks for the 2007 Noto
Earthquake, 2007).
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Fig.16 Hypocenter distribution of earthquakes determined by using the double-difference hypocenter determination
method in the Atotsugawa fault system area, central Honshu, Japan. AB and CD show focal depth distributions
across the faults in the rectangles in epicenter map. EF shows focal depth distribution along the fault. Stars show
moderate events with M4.1 and 4.2 after Enescu (personal communication).
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Fig.17 Epicenter distribution of well-determined
aftershocks of the 1995 Hyogo-ken-nanbu
earthquake and active faults. The red line shows the
Nojima fault, along which surface displacements
associated with the earthquake were observed, (Ito et
al., 2006).
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(ATL). Solid lines show active faults. Focal
mechanisms are also shown for three Moderate sized
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Fig.19 Schematic model of inland earthquakes. The model consists of four major layers in the crust, an aseismic
surface layer, a seismogenic upper crust, a transient middle crust and an aseismic lower crust. Two major reflective
boundaries exist between upper and middle crust and middle and lower crust..
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Source Processes of Inland Earthquakes and Heterogeneous Structure Revealed
from Large Earthquakes

Kiyoshi ITO

Synopsis
Source processes of large earthquakes have been well analyzed by using abundant recorded seismic
wave and phase data of earthquakes from dense station network with improved observation system in recent
years. However, new phenomena still have been obtained and/or hypotheses have been proved, every time of
large inland earthquakes. Therefore, we still need continuous observations of earthquakes including various

kinds of crustal movements with new improved technique, in particular, observations of large earthquakes,
which are rather rare phenomena.

Keywords: large earthquake, seismic activity, observation of earthquake, accuracy of hypocenter,
seismic reflector
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