BERHE 68 &
(2005) 81~97 H

@Eﬁ%%ﬁﬁ@%%&ﬁ&@ﬁﬁxn—zUvjawﬁﬁtowf
AEE=* fE#ﬁﬁEHEHEB** © SRERCT A - RTE TR - NI SRR

The relation between the slow slip of plate boundary in Tokai district and low frequency earthquakes-
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ABSTRACT

The seis_micities'for two types of low frequency earthquakes, which occurred at an isolated location in the continental
crust (isolate type) and located along the rp]ate subductioﬁ (subduction type), were investigated, and the following two
results were obtained. The first is that the magnitude frequency of the subduction type is better fitted to using the ¢ value
(Utsu, 1978) than the Gutenberg-Richter magnitude frequency, but the way in which it is different from the isolate type is
not clear. The second is that the ETAS model (Ogata, 1988) was adopted and the following became clear: small a are
obtained for both types, and for the rate of generation in the Poisson process, the subduction type was lower than the isolate
type. 7 |

As the 2nd steps of this study, the relations between the slow slip of the plate boundary (continental / Philippine Sea
Plate) in the Tokai district which has been observed since 2000 and low frequency earthquakes near the slow slip area were '
investigated. When the slow slip of the plate boundary (continental / Philippine Sea Plate) was observed at the Bungo
Channel in ‘August 2003, the seismicity of low frequency earthquakes in the area had been very high. While in this Tokai
case, there may be close relations between the slow slip and the low frequency earthquakes. There are some possibilities that

the slow slip of the plate boundary may generate the low frequency earthquakes under some assumptions.

rozO—-2UwThRHEh, TOAO0—ZY v
RN DLEBNT, RMBOEEARKMEES O
FHABE) HHERILL /= (Ozawa, etal 2004). ZAD0—
2y T EEAEMBEHOERESRAMLZZ &1,
A0—=2AY v T ERHPRABBIOEE P REE & OM
BB B AR BRI T B

1. XLC&IZ : »

KBFFIE, 1999 40 5@ % OBEREEERIC, &
HOME LR DHBROBHNEWIEZKE
BLl, BRLIO-RRI7ITEMAMLTNS (B
fi, 2000). 7=7ZL, HIBOBEITKEVWLZDIZ, B
Ho@g 28 OHE I O&@ETIZRW. HSER

CRAET HEARMEL, TOSHOMEENS, I
MEETsUECHET L bOLAHRABITESAE (X
T, WARBEEND) D2BEICAEIHMTSNT
W5 (AT - BRHIE, 2004). EAAARIOEE
BB, BRNEHEEENDD, MBS DRR
TNTVD GRS - BEIE, 2004) A%, KB TIRIEE
Lk, ZhsE—EUTERRE S8 SRR

2003 48 AICEBKERLITI 1 UE S L —

—7, BT, 2000 EEXICAO0—Z) v TS
MEEL, BRBEGEL TWE I EABEBIINTWS.
ZOZO—Z )y L, %9, {EBOHLELHA
EIZH oA, 2002 FITITRRIEIRBH L 2. i,
1EZETRAEEEIT 2002 FEORO—Z ) » T DB
Wiz, OFEICHXRTEM>EEEINTWS (BLLE, .
il ZITE LR 2004). ZOLDRAO—AY v
DBEREN, TOEETREL THWHEEHE & BHE

*SABRT IR K LU RS AR B AR
HRBRKFER

BRI IR K LR 3t R T A I R
] SR T



EREEHE 8 RE3~45

LTWAENEINRERB &R, RADEREZ X5
EDICEETHS.

2. FAEOEM
AREOFEEILX, KEL 2D TBNBE. Thbb,
EAKMBEHOEHHRRAIOVTOREL, KAK
WMBELZO—RY v F7OREOHETH 2. AIFEDH
BEOHIE, RO2HEASNTHIETHS
O E & hHABE, THTNOREFEMEOE
BRAICENEH B0
@& T, A - kBRABBOENTND
LS e
7z, BEIIOVWTI,
QEBMEBERBMOEKHAHHBIEE L RBIAO - v
7 ORI B A B '
@H5 LTI, BRAKEOEREMEESE XD
— 2 v 7 OBEE & DR RARE SIS
FRONICTHIETHD. IHRINSORER
REOMBEORERKEN S, WHAABOKE MBS
HORA (BRITTNEHD) FRXDNTHERET
5.

3. BEHEZE

1) (SRR EEHOEBRARE

9, EAHHMBEEN, BEOHMBEEEFHEDN
WCRBDZNESINERARD D, MR, kA HE,
%?’l{"ﬂli ST Gutenberg-Richter DR, (LLF, G—
RRXEET) Obfl, RUEFE (1978) o LLF,
FHALET) ObEE c ake, KT 5. £,
ETAS (Epidemic-type Aftershock-sequences: Ogata, 1988,
1992) Model Z@A L T, WEOEHRAOREHMICD
WCRETS. |

2) EAO—2Z Y v 7 L EAKHEES S OBEE
BAERBOEERMBRABHOEE T, @
DOHE (71 UVEHATTHHE) bEIRAELT
B, EERMEBESH S, ZHhS OMBEHICONT,
A0—2Y v 7 EOMRAZELETS. 20—2Y v
TOBRFIELT, 2T, ERBEMETRE I
HAZEL, NDOAO—ZA YU vy FTO#BERHELTY
B - &b GPS BlAIRER (ML > RERE) 26EH
T5.

*AERAETHWAEEAERMBOBEST —%13, UTOEDT

H5.

—RIEF B OBIRREEEIIE S, FITESAHMT
EoDWTWa, —ROFAICHT ZBEERL, BOKE
NENHD(RRTHERETK IS T 2EELTVWEY
FRETIE, MOBEOEVWEBET —¥ (RRTHUETS 7
527) bEHTRILE.

¥/, UToOHEG,S, HMzZELTEHETES M RO
RENVEH L. AFETIIFAES RS T, GREp
SHEONEMOTREMEEFERAL TS,
AEEBHEORBERSHROER L & HICBREIC LS

of“oklt

EBR M BEEANERREES, BRRENTOFEHL NV

KRA-STTEARVWIREE S H 2 (RANCHER N —

KOWTRTHERITS) & '
 ER@OEEN DD (2000 £~2002 4£12 AT Hinet 8

A. HEHBRICBWTIZ2002 £ 10 BIC U= N—T
AE, 2003 48 3 BICHTBRLEASESICEMRE) T&

4. #BR
4-1 - ERHGNETDHOIHHRXAER
4-1-1 G-RARUFEXDEA
K1 () Iz S AMBS £ TORMEH
BOBROMEZRY. BHALE U TH 2, I

 HABBIOEFAFMBREME TH D, TSI

METHS. M1 () KERATRELEZLEALAS
MOEEHEBBORERIMZRT. S5ITLARH
BOREFRE U TEMRHEE (Hka), BHKEMN
iE (D), MR ORAERRE U TRBILR (FE
c), BRIEAL (Fd) 2L, THEThOERIC
BIFBMT VYT I5L5K1 (FH) IRT.

H1mhsBohnaHHiI, 332h%. 1 DEDHK
L, 2RITEE (v ZFa—F, LT, MEEY)
WAENZ ETHD. M1 OMERCHIMTIR, Ki
BkETHREHLEFAORYD, IHORKI, ML,
HABBDEKRIZ, MIL1 THD, ILHRABDHEH
INE Y. '

2 DOBOEBMIZ, WAAHBINHEIR - BEFRMIZIED)
FTHDITHL, MMENIRRD S ODHMFENIIETIC
BADBIETHD (ZDTZ LT, KEi4-1-2 THKD).

3DOHOKMIZ, HAAHLBOREERD, REFR
B~ TR (M1 o 2003 £2 H 26 H, M04
MERER ETT, HEMNICAHFLTNDIETHS.



=Ra3

2002 01 01 00:00 —- 2004 03 10 24:00 M

100km | . N=4563 : M-T diagram for region a
02ERBA Y ¢ |« Low frequency earthquake distribution . 2 )
37km_M1.4_ | ‘ | 1
‘N Time-space distribution for region A : i ? 1
L M . N=3222 0 ’ i[ ‘f I
8 A L o8 Tz o003
AN \ ‘ & M N .
T . @ao B o B § qsa i‘ g i giacigiégi W-T diagram for region b
0n M0 | ° : T ]2
, 200481 A 108 [ g o . ,
%2. 34Kk M1.1 9 o ? 8 ge . g i
(] ]
> (-] o 8 g o | :
[¢] 0 . T F
@eég o o 8 eg.s,a‘MH | v
8 : o ® =] o T BRI ‘
%nw@%) AR et - 2002 2008
-~ M - | =144
o g 8 o M-T diagram for region c
1.4 2
g 1
200257 AT9A ], 0 e
20km W16 | <~ i
2002 2003
M
M ° M-T diagram for region d
3 -2
30 .
2\‘,-;0' 1 1 1 I 1 T T li 1 1 1 1 ] T 1 i I 1 i 1] I I 1 1 1 ~L it .
200552260 [<F 1.0 2002 2003 0 H ﬁ i M’ ' %
S2in 0.4 o ‘ A .

] 2002 2003 i

Fig. 1 Low frequency earthquake distribution”
Subduction type low frequency earthquakcs are observed in reglon A. In this area, the maximum magmtude is 1.1 (1/ 10/2004) and a magnitude 0.4 (2/26/2003)
earthquake was located at the south end in this type of area. The maximum magnitude of earthquake in each region a, ¢, and d is shown.

1EROR LA Y —O BN E SO E S R BT

-
P

DRI



BT 68 B3~ 45

1000 100
B mn 9 g mn
egion a o N egion ¢ o N
S —G-R
— Utsu — Utsu
100 k ]
[ ™ °
10 f 5
s ™
s CN]
10 i
- = «
)
o
1 a0 —CJ
0.0 0.5 1.0 1.5 0.0 0.5 1.0 1.5 2.0
1000 1000 g
®n 3 ) mn
Region b Region d
egion o N ; o N
S —G-R
- . —Utsu —Utsu
100 # 100 E
w 3
u s
2 s
10 x 10 k =
\ 3 L \
a
1 1 ¥ -
0.0 0.5 1.0 1.5 0.0 0.5 1.0 1.5 2.0

Fig. 2 Low frequency earthquakes Magnitude-frequency relation for each region a-d
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Table. 3 The comparison of 3 slow slip

plate or intra—plate earthquakes

(down a little?)

Location Tokai Bungo Channel Boso peninsula

; about the second half of 2000 to
Period bresent (a of sor, 2004) 2003/8~12 2002/10
Moment magnitude of slow slip Mw7.0 Mw6.6 Mw6.6

. continental ./ Philippine Sea continental ./ Philippine Sea continental /Philippine Sea

relation of plate boundary Pl Plate Plate
Depth of slow slip about 35km about 35km about 20km
Change of seismicity of inter— Not clear Not clear

activation with slow slip

Change of seismicity of low
frequency earthquakes

activation with slow slip

activation with slow slip

Not observed

Character of slow slip seicmicity

small &(ETAS), intermittet and
swarm earthquakes

small @(ETAS), intermittet and
swarm earthquakes

Location for considering big
earthquakes

adjoining at back arc of Tokai or
Tonankai Eq.

adjoining Nankai Eq. And Hyuga—
nada Eq.

adjoining at Kanto Eq.

Hypocenter distribution (M =0.4)

Low frequency earthquakes

1@

Cumylative curve in the rectangle area of cross—section

L 4 T
e®
See YO (Earthquake and low freq. earthquake)
L
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Fig. 6-1 Low frequency earthquakes at the Bungo Channel
The slow slip was observed in 2003 by G S.I. The number of low frequency earthquakes increased at the same time.
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Fig. 6-2 Seismicity and slow slip in the Boso Peninsula. Low frequency earthquakes are not observed.
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An assumed fault of slow slip and up—down displacement on the surface

The observed up—down displacement on the surface
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Delta CFF at inclined field parallel beneath to the plate boundary by the assumed fault
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